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(2012) (DingZE A, CF14RY,20124F, 554814, 557382 /], 5506-51071) ;Chiu et al,
Brit.Med.J.,342:c7401 (2011) (Chiu® A, (DEE BB FI), 20114F, 253424 , 55 c 7401
7)) ;Ku et al,Annals of Neurology,71(1):5-14(2012) (Ku®f A, (FRIER224E %), 20124F,
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182471) ;Han et al,J.Immunol.,182(1001) :42.6 (2009) (Han%: A , ¢ fEs24E), 2009
L1824, SR 1001, 5842.611) ;Boyd et al,Sci.Transl Med.,1(12) :12ra23 (2009)
(BoydZ: N\, (Bl BE2) , 20094, S5 15, B 123, 26 12-23T0) ;He et al,Oncotarget
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AR AFEIEE T AR A 2838 it L 27 R by B S HOR 451 4iBucc i sano
et al,Current Opinion in Oncology,21:582-588(2009) (BuccisanoZf A, {330
Y, 20094F, 55214, 5f582-58811) ;van Dongen et al,Leukemia,17 (12) :2257-2317
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543, AT T 2 R AR S S 40 A T v B AL AN IR B AR R AR K BT, SR A AE T L
Sy, I H TR 28— A A S I A 5 58— S a5 G 0a s 9EE.
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PR K B A 28 5 I as S 5" JEE /b, BT 25— 211 5 19 AN/ sl
W S8 A5 W53 B S A T BTk 2 AR e 500 S AT 28—l 88 51 4 S i 2 ]
(P AIRRES , I H I ik 88 — 44> 5 TR B % 28 — A =4y, A28 — A
P & o — 5 EE G AL B S a2 D — D SIFRZS LA S G T4 sz 44
B BN SZ PR BEN —5 53 I T 4IA%IR 5
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TCRB~TCRSFNTCR y , - HILH ATk 55— 4L ATk 5| A0 FIT ik 56 — 4L ATk 51 46 17 T4
TS TCRBANTCRS VDI X [ AT i HE AAZR DX 3k 55 M) 5 | W DA KA T-TCR y (VDX S5 5190 6
[0023] T H 3 AR H LT 53, Forb a2 SR 4

[0024]  p=AE B DI B HE SR M E AR 7 S0 7 13
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IR AR S P IS A OO 32 A 5 A I PR AR R IR RN , SR S A e 25— e i
Wy, HH AR S — A A 5 I A S 8 — 5 I E S A 05" AE G i

[0034]  (b) MR I BER E prh 25k 58— AL A RE AR 5 105

[0035] (o) £ 5 IWRE ML N AT S NLTR S5 s et — 415 1%, Hor i 5 — 41 b i
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[0066]  TjiH 22 AR H LTATR 5 7% , Fo R FIrdk BB R S50 B A bR - IR SR &
Y, Forpr 2 /D — ANk B 4R M AR 48 DU B 2 AR SRR o
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[0079]  YENHRAYIH, (S8 —415 W1 5 [P 45 2E T 50k E BAI AN/ sk T4nfe Al /2%
JCANMEDNARY EE AUAZTR R E AR 5 , Horp Ik 85— 2 b AR 5 19038 B S2 AR e R 47
AT T 2 AR S M S 00 FE T 7 B A S AN TR B A R AR K O, SR A I B — Ak
=gy, I LA ATk S — A rh A S I A 5 58— 5 1A G 0055 3E B AN
[0080] Mk [ i S h RBRFTIA 28— A I AE R 5 95

[0081]  fE5|WREARZA: T AT IR NI S Pas et — 41519, Hrh Frik 85 — 4l g
SV A 2R IER Y, AT AT 2 (AR SV o0 AE O v B A 5 ik 56— e =)
B EORTT H A A5 5 sk & 505" JEE AN, BTk 55— 2010 5 | W/ sl ik 2
A5 95 BN E S AT TR SRR S o S AT BB — i 5E  5 I S S 2 R
HIARZS T H I TR 28 — A R 5 | A O R 58 — A P24, A4S 88— e { ™
W5 S —BIMEE A N B S IS L B D — R SRR DA 2 R T 4 i 52 A
BANME 52 R B — 350393 1 T 41AIR 5

[0082]  YERTid S MR G E A TIR G SN DB R 381, Frik 58 G s S 4 s
ST TR S —5 s S A S O IE ) 5 PR RER T Tk 58 — 5 145 S i R 5140
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[0083] Tt [ 28 . AR 4RI H 27 Ffr ik 1195 125 , FLrh ik B AAZ IR (045 4 AU TCRB TCRSAIITCR y
BRI EAUZIR , F HLE A Prd 55— ATk 5 IR 58 — Lk 5 ¥ 0507 1 4 bl
TCRBANTCRS[IVDIIX (R fTadk FAAZIR XI55 R 5 VLA e (2 F-TCRy IV T IX 55K 514
[0084] T [H 29 . ARFGIH 27 Firid i) 77 125 , HL b B ik B 2 AR R (045 4 h T gHAN T gK 1) HE 1A%
M2, B PR TR 25— LI Bk 5 IR Ik 55 — 20RO FT ik 5 1) 055 A2 T4 TgHI VD JIX
TgHIIDIDXRNT KTV T X Rk B LA IR X355 ) 510

[0085] Tt [ 30 . AR [H 29 sk ity /5 7k , Horh iradk 55— 2 sl i 25 — g Pk 5 |4 (04
BO—HIRES W), Ik 2D — AR E 5 WA ik TeHBERI VX Z AR 5145 G A,
HAF .

[ooss] 11 H 31 ARIEIH B0FTR T ik , Tk 5 1 B FRAE T B ik 28— e =y i
TR P,

[0087] 151 H 32 ARAJEIST H B0 Y5 75 , H PR Tk 56— I =Wy , A R TPkt
2R 5 VTR 1B JORTHE i o

[ooss] 151 H 33 . ARIEI H 3Tk 95 12 , FL PP AR AT ik 28— JE =1y, SR A TRkt
B 2R 5 VPR 1B JORTHE i o

B 1352 FR

[00891 I BIACH] ZR AR IR 1AL BR B HTRURFIE - 225 VA Rt 1o IvE Sl
R B ik LA e BT mT SR R A A B RO RF AR AL S, A X 2o IVE S i rh A 1A
BRI R, s S P 0435 «

[0090] TAZETCLABIR T 2R AR IR 2 5Bl D R 1 (68 FHEANBEH]
Fr IBRES) A A TIUE R ) E AR RN AR T 1

[0091] K20 F K267 T ORI F RSB e SRR 0 e SRRSO 2 P ik
[0092]  [&3AFIIEIBBLAR g 5 o i 1AL WA —ANJ5 1 FH T MG TgHEE AL IR Fr 5]
LRl TR .

[0093]  [&AATRHY T SRR AERAE i S BRB se AL i S i i R o 4B Y T 81
BAE AR SRS RIARIRI S 2o A% R sl HA% DL St B k) FH %

[0094]  [&I5AVRHY T FRAI s IRl e B A LR AR O e e TR TR S PO 2

[0095]  P¥I5BIgii el , 7 1 AR i 22 1 A i AR S 2 LR 5 5F) Fhoge sl
HE AR R S AL T TR — > St B

[0096]  E5CoRH T —REUE s B IE 2, 2 Bl R e — A sl Bilrh e 2 15 51
(BN ite

(00971 ISDANAISE R HY T SUBHAE (55 e S BB T R R

Bt

[0098]  [3:AR S MBI, 75 WA KB S5t PR 0 1A (R A HOR) E R B
T A A A ORI R | 188 SRR R A AU BOR TS
o X T BOR R H AR T L AR A SRAE R A AZRR DN P R M 2555 1] 2225 1 3
HIBI TR B B BORRY BRG] AR 1T, 24 9Kt AT P A S8 B ik o I 2R IO

10



CN 112375816 B W OB P 8/50 T

R A Wbl 5086 % T, WGenome Analysis:A Laboratory Manual Series
(Vols.I-1V) ((EENAH M. 9286 = T 2400 (1-1V4E) ) sPCR Primer:A Laboratory
Manual ((PCR5|¥r: 32585 = FH)) s DA MMolecular Cloning:A Laboratory Manual ({43
vl SER TN (A SR S 2= kA R 5555

[00991  FF—ANJT 10, AR WD Fa A 20 4% o S ARG 1 v P R (1) 5 75, vk )5 ik
NG I A AL R T R 2 B3, B e e 38 (B iy 38 1) A 7 )
J¥ o AF— 2SI AL Il o s — o S P B v ik 1 22 E T SR DLk, Birika
SUPBRARE 5[ KBRAE M ARAB NS, DL I 51 T (e, i
PCR) 4 855l FHT- S AN 5 WA At o sxX 2825 BB A SRR T 7 SIFRAS , 753 AN I ik
AIFRZEAE AR R Y sl R e 8 o AF 53— I3, AR PR B R S e R T 547
FRZS R AIE (A0, 6 Sk F ERESZIRETRTT I B R AT N k- (MRD) 43477
BNE AN BB AIARSS AR A T e so R AT T, RINAS2 4 1 it iR
TR 3 AR F2 75 A AL KA ISt B 5 A AT B, Frak i SIARES 1 ok A [H]— IS IO
A AT SR A A ] — 5286 2 H R AN ] R TR R AT SR 2 A Ny ik HLAfi T
B3GR gt 22 S5 BANSZ A (BCR) B B ZHAZR A B T IR s A R 0l R gk
ATHT— R ST o RN E A T IR A0 N 77 Bl T — P G SN R g 2 26 T
Y12 A (TCR) Bk (1 AHAZIR A 3 TP A IR Se ARt R S d b A T — AR il Uy o A
KA A T B A R SR AR AL (RURE , AN, s BRI AN R F-41) 1At RS
PSR o AR X B 5 1, R F e ARG Al st BE 75 4, XA 36T G0 By 75 2 B R A
M E FE 2 RR WAL TR 41 340, A aX S Ty ), — 4 AR (A PSR BE 50 e
(1) 15 A AR ZAZ IR IVECR KIS 2, IF HE e THE 2RI 7 YIRS 2 [ 7
AN ZE R B, NI BEAA Rl G — MR%s 7 SR - e 22 T R AR B D — IR T 4
[0100] AL B — AN S E B A AR A2 ROS TR S Prh , ok HEE—4 (B — 411151
YR A SRR R 16 A & 8 — SIS 6 S5 AE G AN 15) [N 522 (FEHEZ
AR 10 5Em) SHEZAZHIR10MY—mlt KRN, ik A 28— 4 CE s RA
SRR RSB ST 20M15” JEGAMNTRSY 125 AR A AN BB T AR 1AREE 51 a5 A
12) 151924 SH¥EZ A2 TR 101 Iy — it KON o 75— L8 ST5E A, 4 R SR, 512211
AEE AN Y 15 AT 5 7 HIBRES A —SEAG 0L |, IS BRI 7 SRS A BE L 2 A1 S5 ]
[ BN BRI Fr AU PRZS B F o R, 412, PS8 TR BEHT U IR T SIARSS T RELL A~ 165
SEAAZ AR 3 SRS AN Gy i B ME JE 2 51 B RS 55 HE 2 AZ TR 101 ok H T4
Jif sl B i PO A 4 i ER A AZIR , b TAR it S2 44 (TCR) sl BAH I 32 A 1) ikl 5 Ak 18 43 (191
0, TgHEE ok LK EE 1Y) o AL, £ — S5, 5122 124110 52 A4S SR 3 1T 40 SIS
VIX PR TIX P A A R i, sl AF B s i, S 2 759K

[0101] S fflrh , 2 AL IR 10 W] B TR 7 7S AR M 2 2T &1, FTid A%
BRI 2 TR A W B AR AE AP T G s 52493 1 1B I B AL IR s T E W E V& 19 16S
rDNA; 4/ E Tl sk P=yy I B A i S ) 8 (1 5T G Qity) 13T SR E o (WRE A%
QeI ) A1 I N sl B RN/ sl SN 1R 22 B R 038 o A28 M i e 2 AR ) E
AR S BIH, H 5 VIX DX B J X 2 /D ER F7AE T5— 415 WA 28 415 1% A
S5 2 R AR — B STEFI, 7E SR — 2 S AN SR A5 WA G 5 B TRIFEAE T gH

11
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VDI EHE TgHIIDTEHE  TeK VI EHE TgLIVIEEHE  TCRBIVDI EEHE \ TCRBIDJ HiHE . TCRay
(VI EHETCR v (VI HHE TCRS[VD ] B HE 5k TCRS VD EE HE I 2 /D — 543 o £F — L 5 it ]
W RS — A5 AN EE 15 W AN 656 B 2 A LgH VD B HE  TgH DT EE 1K
VI EEHE sk gL VI EHER 2 D — 3500 o AE— 8 S I, 75 28— 45 AN S8 415 Wi e
NG 2 (R AR TCRBIIVD T HHE L TCRBAUDI EEHE  TCRaf VI HiHE VTCR y VI HHE . TCRS
(VDT EHE LR TCRSIWVDETHE ) 2 /D500 o - HA ST (I rp , 5 28— 5 [RS8 415 Wi
A5G AN B 2 AR TgHIOVD T H Ak TgHIIDT HHE AN TgK VI B HER 2 /b —E 73 I H., £
FAt SLE A, 78 58— 415 W EE 241 S [ IS &5 5 6 B 2 [AAFAETCRBIMVD T HEHE L TCR
y VI EEHEAITCRS VD T EEHE B TCREFI VD EEHE (1 2 /D —B 53 o £E— 2L S I, VD EEHER
Z /D A BB A S T SR I SEHE I DENDNS 43 LA K VIX BN T IX B — 397 o £
— BN GI, VDI EEHER 2 D— 5B B B DBOMZHERIM X B, 1250 MZHTRIMNIX Bt
B SE R IDENDNTR 3 PA S VIX BERIT X B — 543 o AE— 2L S5, VDT EEHE 2 /D—
A DTOMEZHTRINIX B, 1270 M2 TR I X B 25 583 I DENDNFS 73 DA K VIX BT X
B4 o

[0102]  fr—BLsEfilrh, 58— AFE— Do 251, A 5 W TIX Bk CIX B AT s
SRSk H IR — A5 W SRR T AR KO, SRR A, 2 Je 2R o — A Fp R AE T
5.k HEE 125 AN VIX BER AT R VR 5 9 55 LB e SR KR, SR A o A
fth SR, 58— AAE & AR VIX B EA R R 5 W, 2SR — 4105 1 S 7 AR
KB, SRIG AR, 2 Ja KBRS — AR 5195 88 4l &% BN TIX Bk CIX B AT
SRS S A AR KNS, SRS A o AR X PR S BI AIE U, 58— 4128 —
A& HBIEZA 519, 7 B 51 DA R G 2 AR X B A R

[0103]  [E] 2 EJ1A, fE—2L ST, 1l AF P B S Bl k471 - 10852- 101k 3- 10
o4 - 1055 - OB PRI EE 1B AT, 2R 5 (o AR AR I AR 5 [ W SN T &
P 5B, SRIEAN S8 —2ZHANSE 211 5195 o AE A SR B, 1 i AE AT fHade B St gl v
472-55k3- 5k 4 - 5 EPRIFEE 1B ACHTIE R, SR (5 T A AR A E A 5 [ S S
RGN AR, R EE— 4RS84 5195 48 55— A S B, i 2E1 TP AR
S e 15 T SE AR S F 28— A RTS8 211 5 [ o 25 FIR G, PR FTAZ R AN DD 1) L S5 1
Bk PN EANT 2828 ST HERH e il ik LTS 2904 (WQiagen QIAquick PCREG{L &
(Qiagen QIAquick PCR Purification Kit)) ZZbARIEMI519). £ pirh ik
() A FHAZ RSN LD oK Z R AR AE R BTSN 511 BUEEDNA - 18 R ZE AR 7 4))
5, HAE & A I EE— 28 —5lWas &0 s, (FE—2 s filrh) ¥ B by 416
AL IE R S WA S ) 51 BT IR &5 A 7 b, RS e i i 2UPCRAE A i o /1 — 1%
SEBI, BBEDNALE HA e AIARZS19, I HAE A R A 5 Wil (0 SHEEAPRZS 2, T2 Bk,
FRIEFDNA 18, ¥ H S A Bl B AR I o A — S S D, AIARSS 1934 TR
PR AR EE AUAZFR AR IR I o AEWREAE B SO B 5820 WA Y, AIPRZS 19 7] F K
FP ARG I R e A 3R A A I ANER EFAEAST S B o 1R IR) S 1R B ) 5 1903 AT A 45 5
WIEEG AN ARNS , T 516 HEEE 5S4 () JE R4 HT {17 (Genome Analyzer) (3
HAEEH R A 7] (T11umina, San Diego)) 147 (13) #yPCR o £E A0 & R AR 10 5 |4
AT TASIE—OGEAR A S E B, FEA R SRS AN R O B AAZTR W] AT 5 DL, Birik % D1

12
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BB AR PP AIARES s R, 5140, anSRAR 3 B LA R R S RE B RE A% R4 T P ANl
(R 1B KCRIE B ER , I HLANRAE A S S ALIRS I 2.4 Il 5 19 5e sl 3 (13)
I, S, 108 DU 22 LR POAS R A e SRS o IR, S, TR e A1 s ek i 22 B A PO/ AN FT Y
FEAIARES o IEQPREAE D SO BE S8 43 WERAIY , 7RI 28 S, W p ol e SRS 0 SR 4%
TR e bR 553 SR BARSE A 10 5 2R e oL .

[0104]  ZF 5 —/NSh@ i, 76 FE H 5 190 3E TPCR 2 BT b AT T 2 /D P K PR > 25
KBNSIWIP B E1BHTR, 519101 52 AZ TR 100 (Angmis Jo Re 57 sk 1) B 414%
Q) 1 — il KRS, R (f5i14m) FIDNAZR A BEAE i o 5190101 7] 2% [ ARG 2 A S 1 3543
103/015” JEH #MH43105, 5 FEE AN 105 X AU AR 104 R 58— 5 W4 507 5102 40
AR TR LR R BN S I 1305 , 16) SN IR A 0 O 58— HER =M 10998 N T
(a) 51¥125, Horp A 5 W0 B & AR 43 106 F115” FEE AN/ 115 (X 5514
SEEALE) s PAM (o) 51127, A SR 8B — 5 s G0 102815 JE B NS 117 AR
PEROEBI 108, 519012581127 5 H 5145 G sl K ECH I , X e 5| e {d (107) FE A AR
TREAREYILS, SR IS R AR IE RIS W 171 5 AR ) L LS YR I I L h 5 [ #1120
M5 [¥110FF 2 TPCR (111) , SRS AT TS 38 F-2E 4TI (120) o 4 1 S5 G I LA S 6451
ATk , 8 AR5 P AR 5 1 (Qn101) AEAERITE DL N A TAS B — AP BRI, ]
ZAZATTR 1001995 DUl il 3 2 AR T S IFRES BRI«

[0105]  K1C/RH T AR 2R HVIX DX AN T IX [ 53— AN S 51« 45 5 Pl k&5 N IR
TREYIH, RS TR 32 R (QNTCR) (I EE4IAZRR 120078 5 #1212 (HIRFVIX 1226 HAG R 5
VEMIZE—415 7)) o 55— 121 210N 5 W25 B SRR e MR 4 AN5” AEEL MRSy, 5 AE AL
AN AT LI A5 P SRR RS — 5 W45 & At (BB 102, 103A11104) o 55 —41
SIP1212 5 B AZTR 120011 VIX 122638 K FCN, SR A 55 —41 514121278 1 $ DIX 1224 4k
(1202) BN F/DJIX 1222, TR ZEHFICIX 1220, LB A ST 26 A RS 1228 F155—5 ¥
SR 123009 55— ME 11216 PR 28— A1 12 1200 R IE M5 1) , 7R K ERAF N IRl
RRA YIS INEE — 4151991240, DUAEX L 5 ¥ 5 HARMN IR0 T X 122218 KB, SRl
SO 5 [ WAk (1204) FERCEE — REA #1232, ATk 28— A il — N0 5 7 SIAR S
1236 (fF:158) FNZE 5|4 &0 1234 55 — JE =41 232 0] A0 5 F— PR A BRAS , FiTad B —
FEAIRRZEALT (1) anfrHIARas 1228 T /s IVIX 1226B530T , sk & AnF IFR25 1236 st JIX
122231 5 B 56— A1 232 ][RI A 562 T X P A7 LA PP SRR o AE— A>3
a5 AP 123240 By AR VIX 122611 B — 7 A RES 1228  4F F— DS, &5
TREAR 12328 B AT JIX 1222110 B — P A FRZS 1236 o £ — L ST EII Y, 7 A1 ARAE 1228
/8512360 N SR R IRATES « 2545 4 1 2400 A AR S [ Wi , TRy B 85— 15 |9
SEE LR 1230F5E 51 MEs A A 1 234 U R S R FHAE A 5 1A A 519, SR TG 25 T
PCR (1206) o 4 FTA34 341 [RE A TR (1208) , A= i F T 1 v A A A v A A0 33 1) e 471
BB

[0106] 1D7RH T AR e B PR K AR IR — N e A e SRS e 2 B
1% I 1D S A5 {7 fERNA (mRNA) 7R RS 4642 , (H% 5 7 PT 3 H] T DNABKRNAAEAS H [ A —
F AT EVDIIX ImRNAL300, — Nk 2N CIX 1308 A e ME 5 #1312 (“CH197) 5
mRNA 130038 K BT o i 3 LBl BN C5 14 7B R S AN —Fiade 5, I — Ak A~ (A F

13
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ARIAGERE) o TIX AT S 5 1. 3 | 13 1 260 S ks S MR X B 1313 AR X B 1314
A 5 a0 11315 B A TRHINT ] 1310 S5 #EmRNA. 130018 K AT, ATk 28 S RH Wy
FIRAT AR VIX 1302 HAT R VR AL IR o A2 — 28 S v, U TR 5 1131210 R &
B A B B s S —3 NI, IF B AR A e (Fan, L HA3 WA
W), MIBHWT 1310 7] A KRIREAZHTR - 18 3 , FEWr 13100 H A MR &5 Aid AN
FR I D1 IO S AZ R 25U, A XA &1 o« E— S S 45 v, BELIBT 77 1310 F] S BiA% IR
(LNA) ERJKAZER (PNA) BAZIR (BNA) | X SERHIT 7 A TF T DL F 2% ikt : Wengel et al,
U.S.patents 6,794,499;7,572,582 (WengelZE A\, E[E %L F|6,794,499.7,572,582) ;
Vester et al,Biochemistry,43(42):13233-13241(2004) (Vester®: A, (ZEWfk), 2004
T, 434, 421, 5513233-13241 1) 5%, DA M Kazuyuki et al,Chem.Comm. ,3765-3767
(2007) (KazuyukiZs A, (fb2F1@i0) , 20074F, 553765-3767 1) ;Nielson et al,
Chem.Soc.Rev.,26:73-78(1997) (Nielson® A, (L F1iE), 19974F, 5264 , 5573-78
UT) 5555 0 P 771 131010 A b A Tade 5, (145 5 | W 1 3121 W A PAEVIX 1302 | [ TIUE 17 15 45
1 o AE—2ESEFIH, BH T 7113 102804 TS/ e A B UG i A VIX 1302, M 7]
BN AR B ERVIX o AE— 285, 1 I B RR i R S e kTt , nT e e vy
— BRI A AR LA A, BT LA ERAT RS B AN VIX I BAT R S PR BE T 7711 1310 o BHKT 711
L3O AT AR His B o FH IR 3542 HF IR Bl ST AZ TR AU A 2R T KR AR o £ — 28 S A1)
i BHIBT 1310 BEAE L0 5 25/ BRIV EIN o £ — L8 5 i, BHIT 771310 7] S5 ARV
DX 7 A1) B AN FI A7 B K R

[0107]  [E]2]E1D, 5|¥p131 2 Lz BHIT 131040, JE Rk FLAG TiE KB 1) cDNAFE DL, 1% cDNA
F5 DU HE13009 VDI X R —5B53 o A —LEE ST BI W TIE 8 (el ety o, BEIT 7111310
(&5 ) BEAT R RS A2 5 T I P e BORIAS ) — N 2k 2 3 A1 3 B A v T 75 11
VDJIXER 3 o SEREAR T, SR B I AR RNAB AR 1300 E 1 THE D) (1325) (5l4n, TAZ AR
fits (RNase) WRNase HAl/ukRNase AZEATHEEL)) , DAFS 2 HHECDNA 1326 4 1 HLT 2 i
A B A EH TR AL (TAT) 2H1ZcDNATR NS’ MRAZHTR R , W CRE X T-H 1 cDNA
1331 57811336 HLAT S5 cDNA 133111 FRAZ IR B2 FL AN 28 HH i AT BB X 2 Jm e,
FEABUEEDNA 1340, AT (F14) PCR (1337) XHZ AGEDNAES T 18, W s 31361 7
M (1338) .

[o108]  AJ{i FHI 5| ¥ A BG4 m R AR I B AAZTR (g TgHIAZTIR) |, T ik 5141ty
5 R —EH AR AR SIS GO E G G5 a2 il , fe R4l 45—k
ENAEE NS IME GRS ETEIY, ATk — ek 285G A i 52 R EE (1 ] —H
HRIR I o M2V UG SR — 4 5 [RS8 — 51 Mrh i —F sk & - AE— 2o s, 28
— GRS A5 A TR A N E TR, A R D — AN £
MAEE S WS E A AR S 19, lan, — 4 rTFE T 2 ARV B 24 5
Y, B INARIVIX B FIASFEAE & 5 45 & B e Ve o i T T B A A o inss Az
[ ZAZIR I — > S (9 AN 3A - 3BRfT 7~ , FLH 5 [ Wi =20 H T PR AC R A B AR TR
1E (B PR =i s 2s B SR 45 DY AR R S T TR (W4mhSIgHsy
FHIEHARIR) R NIR ST S —iREH 5130245 5, AEL B Tk S5 —HiR B4 519
FIE 5 P41 304 3061308 , 1X &6 5 [ W A0 T AUAZ IR 3009 VIX 316 I ARl 5 H A
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FEVE ALZITEGIR , SR B BRI, A 5 R VIX A Wi)ﬁj‘dj
AR, Horp— N AN R B U VIX Az 7 5 AN R AR R B e o A — 2
SIEBIFR , BTk 2 N2 R AATE N 5 A2 AR S e R, Frik 242883 %’” L5t
B, SR 2130211 £ 5 Iy AT H A MURR 1 T AIFRZS 314M15” JE BLANRH 28— 5 [ 4h
G312, 58— R EA 5302 5 A0 F AR AR K BCAS , FF 2 {5 13 DIX 318 DA A& JIX 320
7D —ER85  JERCEE—3 11323, % B RS 5 =5 915304 306 F1308 53 I X
(=53 330. 3321334« 55— B8 1-323 110 7% i DA & 7 SIARSS 32415 | W &5 v
326,

[0109]  FEBR (322) AEAIN S IWIE , AR K SR MR 28 RS 5 3400 N2 SN T &
Y. GEBART R, 58 IR 415 P340 55 51 ¥ 1-EE336 /1338, IX EL 5 | W)L AL 56 — 3 Hh-1-
323 L TIX 320 F AR o B ANIR KBRS o £E— B STTEH , 58 iR =20 5 [ n] A
B B ST S8 A 5 P340 B B B8 B (360 , 12 58 I B s
143503521354, £ 1T X AUFE A5 5199336 13380 N At — 212k (I 1-48) o7
— BB, 5B IR E A 5 Y340 & H N 5 g S LS A R R S 1 i S —
IREA L3028 a0 B DA TS 5 IWas & S A R Y 5 W o R AR AP 5
Y (342) Jir , WIS Diad FH RO LE 1) 5 1A 170 5 |34 TPCR (356) , AR f D IS HG-1- 1 AE A
AT (358) o AE SIS LERIH , SR E LM EE IR EAI 5 W% 5 kR2E339;
FE—REA S WA S YIRS 28 BN 5 1 T E P HIRRES s 58— iRE4n
SRS P ANBRZS T B — IR S W AT AN B 7 YIARES AE— S8 S A rh , B S A
F— RN 5, B KR e A AR IE R 519, SR G0 88 R4 5 [ Wdh A TR A
FEAH (ANEI3A-3BRT7R) o £EFAB SR, Rl K (RN 2 B SR A SR 5 st 2 Ui
IR IREANI G, B ER s AR AR 51, SRIA A 58—t =41 5 |9t
AT a8 KR fH

[0110] /& Rl 5 ki —Se S, TR TAS IE— N e BR (3228k342) , DAE (514
K AR 2R A B LB E 2 A% IR b o AR L RS I rh , REAS 1B — AN
[T HIRRES i B HE ZAZ A RN/ sk K48 DU A2 i, iR 2 A AR 7 SR RZS R 42 21
FR LR M ok B3 KON (QIPCR) [191-AX | TR, SR 4B 0 2 A% IR 1% DL Tﬁﬂ?ﬁ A
1E— P HIFRES o IEWHEAE NSO EE 520 UERHI , B2 2 P PR A B R ot B 7 AR e
VIS RO E RE AL - 2 7 TR T

01111 RS2t DL N PR T 5140, A2 Ml 2 TN 52 A B A
SRR Ty T AT RE U P ER : (a) FERNIR G D SR — 415 WA S W 54 T 5
A T4 B AL AR &, Fop B — AR 5 W8 A ST AR e 0 00 % AR
SV AT — K, A AR AR E AR I TIUE (7 i (67 A S AN ) AL AR K
FC, SR IR IEAPIE B S — A=, I F HH A 58— s I B A & —5IMa &
(75" JE B A 5 (b) MSCNTRS 55 28— EH AE R 5195 (o) 78 BIWRE &4
) [ NI A s N EE — 4151, o 28 AR s 135 G SRR e 3 oy, 151257
(NS R at [ NN VA A= ESY R U R 7/3 2 ) VS IS o SRS i G L Y E-he g VA=)
(15" JAEF kbiy , 55— 4151 WA/ s 88 20 5 IR 25 BV TS AR e s o0 RN — ol 2
SIS S 2 I R AIRRZS , H H LA 8 — AR 51 P % 86 — A =4, M if
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AN A 5 S — S I Es S L R B I A S i B D — NSRS A M
AR (D) TAHI S AR BRI VBIX B —35 0 AITBIX Bt —47, (11) TR S (ARG
HIV y X —3553 TS IX B —54y, sl (111) TSz REERIV v X —HR AT y
X B —3557 5 (d) £E SN TR AP b T IR GBSO, JE R Y1, 2 58 A e SN 8
WSS G NS AR R L A 5 AT 58 s 1 aE A s B R M S 5 |
Y LA K (e) X 341 AZTR A TNy, TE K 22 BT 4 52 A 1 s A it o an ST 1, I
RGP “5 I REAR S B G LE A R 5 W45 & 0 i 2 R R IR A &5 o 71— 28
ST, 18 AR D FEAZ TR R IRAT I IS S5, BB AR R B 1T S I 85 S A 2 3
FHEA, IS [PREE X 2L 5 W4 & ral KO, TE R SRt R ) o

[0112] R B S5 S SRk A 2SI I, 28— 4R EE 415 R 45 5 I TIE A
k7 S T 2 FE AR AT 1 i R ORI T i (0% HEPCR) SRAME .
BN, AR 2 A% IR O G e e 2 ARy - R BRI AR 1T & , FahamFWi11is (F3CH 51D
Van Dongen et al,Leukemia,17:2257-2317 (2003) (van Dongen A, €3 IM305) , 20034F
1T, 552257-231700) LA RIUS Gk Ak BT T 2 F5 ) B e A2 IR IV 5 | W 4G
G ETRHE TH8S o AE —LE ST, e Bt S TIUE 7 A RS BT AT LA PR 2R B
(1) aX Bl A SO 38R M s i BRARIS DU, & 351 FR AR 38 DL A S0 Szt
MR EE ZAZ HTRIIIR) | (11) X B0 B Bl 7 SO -1 s DI I s i 175 FIT R
FHRIDNAM A2 K, (111) BTide 51 W0E 15 B R BT 75 2 AR R I SR AL R I — 347,
QIVDJIX & o e T-3X U5 1], A& BHAE R BT T35 S X R B AR ARt T — 417 818 132
FAREAE S, 5 SRR ZAZ R A8 SUS N ASSZ AR BT 50 855 (REEE T, 491
a1, 75 584 PAPCRY SIS i A S SR 5 )

[0113]  AE—BeshE i, 7 P EREFEPL PP B (D) 12 SR, A e A1
PRI BN A B S SR T AR 7 415 LA K (1) Eexd HAT 2540
P25 P AN TSI, SRS A A N AR B o A SR e A T4 0, i E A IR T 41 o [l
J&, AT NSRRI ARFER e IS A AL AT IR 7 5 I R ] — v R R sl AN ) e e o A5 —
Le S oI, EPCRAP IR X 85— 2028 — 41 5 W) S AR S e S a0 TR R R A T 85, il
P3P B FRAS ) B A AZIR AN 5 i SR A R AR AN S B AR | — B 5| ik
AT RGBT, T 5 1% AR ZAZHTR TIN5 I Es & s T BEAT 2 ASARIR A B A
BE AE—SES B, A bRZS 0t 5 AR A, 2 bR B LA A AR B0 2% H R
AR KL, AR IR R AR R 2 AZ R MO DR B A AN F 3 4
25 (an, W HEBrenner, U.S.patent 7,537,897 (Brenner, 35[E % F|7,537,897) HiFfritiA
“BUREPRIC (labeling by sampling)”72) o fE—S0SJaEMIH, I ALy SIARES B0 A
KRB ZAZ BRI RN ZE /D 10065 o J34N A5 B8RRI IR RE 2 A% IR M L% D
FERFRCAT [l SRE SRS R S I, 0 2P B B0 < A= il - AR I - 112, LA
SR B AR SIRRZS (1 Fe A2 B, AIE S A FhAE ] se B 2R B 1 752 B » S 1,
{E— LB AI , P P BGA B4 « 1 1 A AR 3 SRS M e A B % AR v
BN Z AR, R S e BRI Ao A, AE— 2o fia b, m it fi ]
HAS —5 FREERTRIMNIEHE M AZIRES (I AZRRRE A] i, a0, KB (E. coli) IR
SNBSS TERHE , K IAHT R AL SNDI T AT i b DA (8 0 K B U S N T 5 W ) R e A%
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MR, SRBA T RBRAE M5 | W20 B o £ AN S 0, bk i i) A e e B 2R, DA
CWTRL/ B e 2 (AR R IR IR Bl T SR ) ROy N B AL« £E R 728
B2 JFr, T VA B D2 BRAEA T 22 Wi A/ sl il - A e P2 i v 55 e i A O ) —
Bl 2 M BB R I SO A A A A LA N/ B BV 2 S B R DA AR A R ER
WE— P E N F RS T — NP, SRR X B P81 5 2 T i E e A ) Fr )
PRSI I TEE R DASE 15 AP AR TS ATAE LU e/ Bl HORF o A — 285, i 2k
PRl SRR 3 2y I bREE 2 — I S 5 Se B AR IS PR ) P SRS A THU AL, Pk B
AR 005k B =D — A ARBE MR oL

(01141 A3 53— A IBh , AR SO HOS B~ K y TAM S AR 4193 1 24> L 414X
FRIBEA T EE PR UL NP B (a) EIRR S (58— 25 | WE 5 IWAE e
5k B T4 AR AR &, o AR T R — I 2R — i A TANE S Ak T
B J8ET y XEZD—EB4y, IF H LA s — A 5 I A 2R R o, 1232 1
R il B — e K, (i H 5 A A AR A 28 — i B KRORT , SRFE R A Al 28— 2
=P, L s — AR5 3 A8 JE B abi, %5 JE B ANmI%S” —5 Jir 5
R SRS MR — 51 ES B B P AIRRRE AR T 58— A 5195 () SRR
EWN LR —ARARIE M5 195 (o) £ 5 1R Ah St 1A SRR S s — 41514, 26
TN S IV A AR R S R R B E R RE S AR — e
PR KBCRT, SRIEEATIE R ER R4, P A B8 A=A A0 5 TR S A VB LV
SELV y DXBINZE Dy, I HH A 28 2R 5 1WA 00558 — 5 IMas & AL s’

AR oAb 5 LA K (d) AE SRR S A TR SR R SR OB T, 12 R i SN (o H
KB — 5 IWas G AL B A R A R IE A 5 IR 28— 5 I ah & 0 i A R PR S 5
Yo bR T TR AR 3G R SRR AR TN R (20 B o i 5 s A Ay R AT,
IHREVEVAEA A 7e RS A7 48 AP RHE AR R BURRI IR A AL T
FEAH oA — LSRR P2 BRAUAE SR BE A S BB, AN P BB A SRR,
H HAA Fr YR B S AZ T IR i S RIFRES A1, SR et B A SRR e A1 e A1 132
B, BE S ARIA] S BTN R Fr A BB A1 SO B 3803 iR ), 5 248K 24 Fr SIS B 4
B ARFEAZ RIS VLI, I EIE— P &2 B P AR R B0

(01151 fE S — St , 22 MITER I S2 v A e ro B R 1 5 1 T Ao g dn P8R
(a) £ SRR AT, (58— AL 51 S DRE AP P N 55k F TARIERY R AARIRAEACTR 7,
Hr s — AR S B R SRR 0T SRR e M o B — R, e
FEPIUE AL ELAL S AR R AL R IR K BCRT , SRS AT e 28— S A4, 5 H L e — 411
TSI EA WS B —5 IS AR5 AR B AN 5 (b) WSBR G R 5 — 410
ATEMG ;5 (o) I RNLR A AN INEE 20510, Hoh 28 A A 5 I A —E K
SARNEFVERS ST, S AR AR A TUE A7 B AR 2B — I i g e e R A
GRS A G ALEINS AR kb, 25— 415 MR/ B A S I A o L T AR
PERB I AIER— B 28— 5IWEh S A R R FRAIRRRS 5 (d) BEAT90— R EMRE S Y., R o —
PTG MR S A DN 25— 5 12 5 il FL A R PR R IE 1 5 I A B2 — 20
519, Hh el — 3 i RS IR P 8 2B — S IMas S s BB s I E S e =D
—NFAIBRRE  FHAE TEI S ARSI VB B — Al T B Bt — il oy, Bl Tt 2
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BEAVIX BE— 35 TS IX BE)—557, BB TANSZ ARBEOV y X B —3B53 F1T v X B
— By, H HIHHON 55— AR5 — A5 W SRR e VR AR O A BB E e, (i 30
HHAN ] B A AZ R T AR 2 it S A AR HR AN ] B AR R IO AEDA B it B b —3 (o) BRIIx 26
TSIMEE AR B AR RIS 15 (6) AEIOSIR ST TR T R AR SON, K
OB 2R AN SN DN S 51 Eh A A B A R R I ] 5 IR 28 5
W R AR R PE RIS 519 5 (@) A28 38 1IR3 TIU e, A 2 T A it 52
VRBEA AN AE— S S firh, M P RO S22 JIRE, A B A
AR, H B PRI O O T IR PP S RIBREE 5 51, SR Eox oA AR 81
(I FF AR, e SRR ro P AU R Fr A1 3B o AR BT A% H RN/ 5 P8 DIl A AN 1
NFEABRZE I SN ST, AT an R S B e R AR A 2P f S R AL T
FrAIR o
(01161 3An, N2 RIBAMNND 32 (A AR 1l e P 1) 7 ik PTd k dn B2P BRI T+ (2) AE SR
REWT R — IR B 5 W 5 IWE RS T 55k H AR AR AR &, 155 —
REH AT — DS IWIE AL, h R R A 5 I A AR R PRS0, 1252 4K
RS o3 A — B, SR AR R A 5 I S AR e M 3 S AR I B A
PZIRAE TUE N F B JCBCRT 2 HUE B A5 58— IR E AR H AL 5 IR FUE 7 RS
H HH S 5 B R A WS 9 — SIS A 5" AR B AN 5 (b) REMEE—Iik
EHMEI,IEREE— M5 (o) MR G LR — IR EARAEMS H; (d) £E
SRR R 10 SR S N EE IR 5 19, 1288 IR EH B — Dk 251 Wi
20, i A 5 B B SRR e MR T SRR R o A — K, (45
K B AR SIS AR YRR 0 5 28— R WA TIUE BB KO, % HUE
N A S IR E AT A S i PUE A S, 5F B S RN 5 A A
R SIME S AL RIS A B b, S HIE B — IR S 5 IR/ B IR E A5 I
By AL T AR e M o AR S — B B8 S I EE S R TR 7 AR5 5 (@) JEARER
TIREANS I, ORI SRR S A B SRS A B R B
TS AN E DRI M PR (1) BN S A R BRI VIX BLr) —
ST AT B — 45, 5 (11) BARI 2 A iR (1 VIX B — 853 AT DX Bl — 53 (F) £
SN G AR A T 28 e SR, JE IS 36 12 SR g e S A R 28— 5 a8 5 R,
AR S IE 1 5 R 28— B IWah & 0 i B Fr e R S AT 51905 DAY (@) W 1
(ARZIRIEA TN , T 18 22 PIBAR I 52 A Y e B L 1
01171 fE—28 5k, PP B (b) F1/EK () FOXS I3 TAS 1 — MR ORTEE
RS =W J5) | AEX RS DL N e U A AZ R 1O #8 DT hRid g — A
Fr SIBRAS o AL X BRI, M e 35 () W EOAR A B SOk gt —2P M LL X A G 2P 3R,
FF- e ro PRI TE AN o A — SRS i, A, A2 88 (b) T (o) FRBGHAT 1 FRUCHE A
S, AP B IE SRt 2 BB, B S BB LA R R I LA
SIBEBI O A% T IR Fr S RIRRES Fr A1, SR e B RAARZE Fe AU e 81 BB, e 541
(R GO AN R e 2B [F] b, A — 28 5B, AEPCRAUN 2B — 20 AN SR — 20 5 [ MH 32 4k
REFPERRT FO AL B R B TUR B, (0 3 oA A AR AR 2 S AR A
IR AIAR & A | —H
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[0118]  fF 250, 75 5| W o B R 7 SRS T 42 2 HE 2 Az H Rl K45 DL 1,
Fh B RS AR R RE 2 AZ IR M % DI Rl A AR R 7 SRR o AF HAh S i
FEARTRE Z A2 R sl HL % DU RTFRIC A A I E—DAF 7 YIFRSS o IEWPREAE R SCrhdh—25 0
W), AE— 28 S, AT 3 SRR I 5 19 CGE— 4 51 ek 58 4 5190 F-AE N 4T
ZIEANEL 2 NPCRIEIR , 1X AT FEAN IR P SRS B4 21 [ — MR 2 AZ F RN/ sl H A5 DL,
[0119]  SalEA AT BT A bRZS

[0120]  FF—AJ5 I, AR WIS M—Fho ik, T34 50 A ok B 057 - 2 an T4 it sz
{A (TCR) mkB4HJHus2 4 (BCR) sl A 1y B Fe AN , AP A 35t i e P2k o e 41 %k
P B AE T3 B 5 43 - (I DNAI - SR AT I R M52, BRGS0 511 7 471
A BTRAT 57 o A B v R ALE I OCBEBR AR AT T, — 287 HIE B B S R Aok It e e
BRIFFAE I 2258 I Rh e, 5 B2 MG B 7 A1l e B rp DR A At % 1) B O =
ST ANBEEL AR W1 —N 77 T B AR RRURR 1 7 SIARRS M2 SR AR IR M E 2 A2 H TR
(BIAEEAHAZTR) |, DA B E I 2R R S 7 S B 5 SR IR T A — UG e 2 AZH TR -
FRPE AL I — A5 1, B 7 SIARSS B4 B ARG E HAZIR oy - b RS -0 T8
Vi, Forp, IR S I R TR SR Y H AT R 1 7 IBRAS o 1l AR RAZER 70 T BT
£ AT/ S BAR AT/ sl O U DNA IR A H B2 B SR Jer B A T iXOMBS 422 Lk (), dmid
RS B A1) R B IR R (g IR R 257 (Hamming distance) Z5%) PrllE 1y, e 250y Fe 41 bR
2 bR ) 22 R AT R R o 1l (HARAS - 0 - v SRS 2 TR R B i AL, BV
F AP I EE AR S (HEG R S AN A S S W AT T B AR RS 7 A1 A S bR 7 S R S
— ST HIFRZS MG 2 B AR SRS P AT 13 2 o 0, W R 165 FAIAR%S , IF H
1E— 2y A IR ARAS iz e A F v E) 3 SIARES 2 TR I B B N
Z/050% EI) \NMZHIR) |, B2 K T2 2 /D) \ AN fp ) s e 2 P I n s e A
B, eI BT AR B 1 (LA AR PR 8 5 1 7 SRR v AL 1 e 7 BeadE A T
ATERII 5T ) o AE— DTG N P AR A TR B, S RZS i B ARy £ I
TEBRES - TR EWE  FRZS- 0B E W AR 2 TR B B B e 287 HIARES S
KEMED25% Wil , A7 2IFRSE 5 A HAR R RZS A 741 A 20 25% 1
A ERANRD) 5 78 55— SR, M2 e HIARES 2 TR B B B B e 287 MIARES S
JERE/D50% .

[0121]  f—AJ5 T AR IHIE L DL R AP ERIEE : (a) MAMASRAT 6075 TA0 AN/ BT A/
S TCHHIUDNATIREAS 5 (b) 4 7 SIBRES 422 BIRE A T4 52 A4 R sl 0 93 BR AR 1 2L R )
IR+ b IERERES - 0 TR G, Hhiads - 0 S a AR g 35 B A
R AIRRZS 5 (o) I HEEbRZS - 0 TR W5 (d) WARZS -0 TR St Tl s DA K (o) Tt
X AL FF SRRSO Fr A BB, B E S5 AR HPoRE ] B AR TR B 11 7 81032 B o R FH i FIBOR
RAFEE B sk TH O IAE AR  AE B2 7 SRR P B R Ee 52, 7 SRS AN
if LA S AN A, B IR IR 00 sl e e e, 3 — i SRS AT Bl o — Mg v]
BEPEHRAAT T2 N T IR M BRI 5, B 7 SRS a0 B9ARAS - o R &
W SRIM B SR B9y I BRI, 3 9P BT 1« By - DU R G AN FR T
FA53f-SCIN (SMRT) T  ANRALIN P55, AN SEE % 77, 313, 30818, 153,375.7, 907,800
7,960,116.8,137,569;Manrao et al,Nature Biotechnology,4 (8) :2685-2693 (2012)
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(Manrao® A, [ IRAMIEORY , 201248, 85435 , 5581, 552685-2693 Ti1) 2545,

[0122] 75— J5 1, A% B A0 4d il ik 6 SRs e SR RS AT VBRI E A A Fh bk B At i %k
(1777 « BRI 7 HIFRZS , TRk T gL A [y w22, T2 (v (D) JTIX LS, ey
PRES 20 i S L v BRI AR o 555 2 IR AT A DNASR AT EE AL TR iy , WIAEIU  fe Xs df
S i hel e G R VP S i e = o S e = NG RS N [ R e S R R P d RS B |
o BRSO A IR EE AR 1) bl 25 Ta BRI (Y4 ARSI 2 AN 471 (1 B R
SRl AR T i 3 M A B FEARmRNASRAGIN) | 1205 15380 Fr SIARAS B I se il 179%
B, O HLARR A 0k BB 22 PR EEL s (Cnipk B8 ki 3 I0Ls) 1 R A TR ER 4 i o
B ARIEA LI — T3 10, T2 A A AF R S vl , B an P 1 U 771, 7 PIARAS
PA] TR AFAEAC R A 4o T 250 AT R N PRSIt 2057 2 (@) MAAMASR S
SRR AIIEIIAEA s (b) K3 SRR 2 2R 40 T ANt 2 AR PR Bk S e Bk A 1 2L AT )
AR LIRSS -0 TR AW, RS-0 T8 5 WINEAR N0 A A
IR AIBFRES 5 (o) §HHEARES - 0 TR 55 (d) WARES - 0 F B AW Tl 5 LA ()
W ANF P ARSI A T VS i E FE AR A 2 H o AE — 2850, AR
53§ K HHEK 4HDNA.,

[0123] AL HH— AN S5E I, il AR ICHKE 7 SIARES I B B I F AR 1
|, fUnBrenner et al,U.S.patent 5,846,719 (BrennerZE A, E[E %L F]5,846,719) ;
Brenner et al,U.S.patent 7,537,897 (Brenner®: A\, 3E[E % H)7,537,897) ;Macevicz,
International patent publication WO 2005/111242 Macevicz, [EFr% ) 2SAEW0 2005/
111242) TR AT X EE LR DL S | NS A BEFRICHT R b (ko 2 AR s
NIAREE) W ZAZH BRI T U 422 355 W KRAR 2 IR 7 YR RS A TR A o A
WU, AR ZAZ R RAAKA B 0 (AR — 2 HTRINESR) |, I B SRS A
HANABE L, WINSSK o £F— ATt BIrh , A% W TR e SIFRZS RO/ IN R A e
AR N ZE D 1OR% 5 78 5 — S S, A& I T 3 SRS AR R/ N R A
SO PR/ /D 10065 5 7T HLAE S — S filrh , A% B B e SIARES R/ )N
A S [ BRI/ INIY 2 /D 100065 o 71 At ST b, 4 SIARES AR/ NdE A Tk
B TSR R e R 5 2R SRS A (B2 B4 S . (e ST 3 8 I
W SR EE SN A B AR e R A R FA RS R SIBRAS o A — 28 S i rp, A
A SRR D90 % [ S e R ALK BRI T SRR 5 18 HAh Sl b, JR
A SRR R D99 % [ S v R ALK BRI T SRR 5 8 B Sl b, JER
AT TR /099 9% I 2 e ALK R AT SRR P AR ARV 2 A AR S
A ) b, T sl B £ H W] 2k 5k 291 A4 s I, 70 A A R — 284
FH P AR ST BI , £E B ERR T AR e SRR 1A o 20 10°, s AE Hifth
B E10%

[0124]  fEZik 1 iAo B R PR G e 2R S b, AT o A5 i SN 1) 251 s
D25 B A 4B DU BAZH R BT TR S ) & AR IO R T A A B, A et = A K7
BIBRZSAH , Pl Church,U. S . patent 5,149,625 (Church, E[E % F5,149,625) 211,
BB RIS BRI N N, . N, SRR AL RN, —ALC.G
BT, HKOURZS PR RR IR o X Rheh A5 = A I FE bR A I e SRS R4
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I, kO E /D 14B F KR 2 1478 1870 Bl N 1 L 28 P A AR A3 Tl B 10 R PP A AR
BERZ 210N B0 T e b B RS SRR ARV 2 e A, ATk e 81 v 4
SEE A A W 7 TR i A Mk e B an, EIR S S R R SRR R 2 B %R
PHIX BRI RN BARRES , IR e — 283 3 7 Cand sl 512 7224058 W IX B — e I A
PAAERHEA T I o PRI AR I RR AL S5 I SRR A, H FE SRR E 10 5 2D 3R (an
WP A3 o AN, RTEPU AR SIR AZ R 43 AR 18, fE LA A o 22 B b fl
X EEAHHRE 4, FRIE = A0 6 B A 2 SR AT 3 A e SRS 454, T BT 135
BWIX B 25 S AN, iz MASKC, HHHxCAGERT, LA™ AR 40 N 5 T AIRRSS -
(01251 [(2),(@),... @ (), &,...® ]...
[0126]  FLr, i1 5 ARt ATASR] , L85 B DABRBIATA SR M X B /N o A2 — 5t
B, IF AR L ZE 6 TE BN o AL S STREHIR , P A FRES (8 AT A 12 2 36 M H IR VE
W HAE A STREGI R, 2 SBR[ K B AT R 1228 24 M FRVE B N o 78 Ho A S 151
i A T AZ A R BT, 491 40z AKT , ix MGEkC; B 2z MASKG, ix hTukC. uk 3, i
2" PR R AR RS = A S X S 2 AETAZHTR (B, 27 HACk
G, Ifix NT) o IXFEF=AE TN N RIS 454 -
01271 [(),(Z),... @) IX [(Z),@),...(z) Ix ...
[0128]  FHrr, i AT TR, IF Hx I E M2 AT E I 2 bR
[0129]  FAthFHIbRES
[0130]  AGHAEE R 1 IR I FRZS AR ICAZ IR (nBEZHDNARY B | 1T e b T 4
R 535 , ik br2s il G RE “BEHRARS o I 28 ZIRRES AT TR B BRI S e
FRPRZ I A N IR e/, X 8 A\ TR A M 10aR k L R B Rk E5 A TE
WSS, TR AERE A B BRI 52 LT SRS T H I o 25— 5 T, SRS B 2
R IINEE X 5 AR X B AIARES , FCrp R M EE XA TR b2 th LA & FIUE A% HTR
Fe 1, AR T AR X A TR b2 o HLAS 5 T 20 E P BEATLage IO AZ PR « 28 B , 2228
FERARZS (SEQ ID NO: 1) °] HAA DL FIE:
[0131] AR :

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

22

N N b b b b b Nb b N NN b b b N

=2
o
=

[0132]

N
I P e e
1 2 3 4 5 6 7 8 9

[0133]  [Xifvi B

[0134]  {HE X AIATAR X LA, HAR X1 CE1-30AZ HR) X3 GRINAZTTR) X Ik
5 (CE12- 14AZHTR) [XIKT7 GE18- 19 AZHTR) MIXIR9 (5521 - 220 ZHTR) JAJAZ[X (L
NRIATRAZETR) X I82 CR4-8MZ HTR) X4 (GE10- LA HTR) X6 (5515-1747
AR FIXIHS CE200 A% HTR) MIEE X . NFR A CGal TH BEH LR I AZ TR 5 IR
ARG RATSE 4" =4,194, 304FFRZS , bR A iz B A I FUE R HTR » 7F— 285
T , e PED I P74 “skkbbbbkbbsskbbbskobr” | (i HAE 21 A A A= P RS PR 41 H HH R
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SEaVEREH A e N

[0135]  fF— U710, AT AL W 7 B BAR STt i Fh R R RS , 67 AR R R T A 1EE
X FEHIR R, BAZ EARR R RTA AT X BRI R X o v IS e e s
AU L 57 2H 5 5 R R o BRI ARAS

[0136]  fF— AUy I, FERARAS B2 10 100 MEHR , 5iE 12 8 80/ MEHER , sk #1560
MR AL — 2L S I, B ARSS 5 2 /D )\ A B L S R AZ H R (v 1 5 £
HAth S pE B, B S EER bR R N 2 /D 1AM RN, Hofu 2 /D 12/ Ho AL g HY
A TR IIAZ RO o AF Dy — 5 1, SERP RS N AT AZ X R AN AT - MZH TR -

(01371 fE 55 —J5 T, FIAE LA I B SR i IR AR« (1) MREAC R FOAZ IR i) £ DNARSLAR ;
(1) BUFEPRICDNABLAR , JE B 2 BiARSS - BIREE A1, Forp  Brs - BRSSPI AR R
DNARAR A H A SRR ARSI iR SRR AR (0 3 28 I IE E XA AT AR X, T MEE X 7
TEERFRZ I E S KE N R 10MEHIRITIUE 7741, RS PR XA TR rbras rh
KRN E 10D EA LG OAZ IR , A0 BRI 1E & X A AEIAI R B, LA BRI
AT HAARIHE ; (111) TR 2 PRS- BORE S (iv) SR PRS-
BRI 2 N T DB s LA K (v) B B A AR R iR b2 R A 2 S B A 75
MZHBR A LA AR , I E B MERIZH IR T 5 AF 53— 7 1, AIAELL 28
PR PR IRPRES « (a) AFFASHAAZTR ] 25 B BEDNARIAR « (b) HUFEARIC TR B EDNARRAR
TEBPRZE - ARG, Horp  AR3S - BRSSP B AR A BB DNABAR 22 B A R 1 7
HIRRES BIERARES) | AT URF ) 7 MRS I R 2 /D 16/ MR, A DL MBS
[0138]  [(NN,...N,) (bjb,...b )],

[0139]  ILrp, f5/N, (i=1,2, .. .K) JyBBEHLZE F A CLGANTIIR TR s U /N Tl S
(BIDCENN, - . N AT I K D12 T0JER N ARG B40b, (1 =1,2, .. . L) kL
PR3 MR J/N Tl A TMIN, L LZE 10T R N IS ik, NP A3 (1) 4 T B
AR, IF H G X TR SR AA R Sb b, . b, (BIXED b, . . .b HEX) ;
BFMART 5 T2005 58 (o) ¥ PR FRZE - B 55 (d) SRR B AR - AR
BEWERZA AR ITH (o) i B MR 7 SIFRZS R 247 YL B AT 5
HIR A EANA AR, I E B MEIRIIAZ IR 7 A1) o A — 2500 B, Frik 24
BB ZE D10 s AR SR, Firik 2N SIS RN Z /D 1074 s A e Sttt Fe
REAFHIREN D104 AE—2e 52 i, F R AR REE 0 MK B AR 152 80ME IR
AITEFEIN -

[0140] B3/ 7 AR

[01411  ZFfAS[FI B2 S R AT TR ek PR RS B 42 BIRF A HR A | R 1 (B
T FSORHIIIABEE Z A0 o 2 TR AAZIR 15 DA (B1207) BRI 4 ke B PR A
BRI Ve R AT 5 A% B TR 7 SRS I 42 2 B AHAZIR I B SO X
— I o FERAN I REAZIR H LA B 5 SR (BFE T ZIFRZS 056 s TSR
FEPL RNA :Willis et al,U.S.patent 7,700,323 (Willis% A, ZE[E%H7,700,323) ;
Jones et al,U.S.patent publication 2005/0142577 (JonesZ¢ A\, ZE[E % R /A 452005/
0142577) ;Gullberg et al,U.S.patent publication 2005/0037356 (Gullberg®: A, FEH
LR A452005/0037356) ;Porreca et al,Nature Methods,4 (11) :931-936(2007)
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(PorrecaZy N\, C EHIRTTIEY, 20074F, 5544, 5B 111, 55931-936T11) ; Turner et al,Nature
Methods, 6 (5) :315-316 (2009) (Turner® A, {[H5RJ71L), 20094, 58645, 28501, 55315-316
1) ;Church,U.S.patent 5,149,625 (Church, 3E[E%F]5,149,625) ;Macevicz,U.S.patent
8,137,936 Macevicz, 5E[H % FI8, 137,936) %545,

[0142]  FF—AspEflrh B S E AR CRE AR XS e R4 BFf
A5 HIBRES BRSO ZE2H &, A AN 20 TR B D B REATLAR 5, O B (914, DA
FLANBE) KBRS , FRIE ST 2R o 1A, I RN & 7] & A=AE AUy - O N rp, o
B BRSNS W) 5 FEAZIAR KON T AE A, 535 o rh S S Ras T e e S MEAZ TR 1 R
ity o LE—LESTRE B, B AR5 10 5 15 AT o0 HHSUR - T-DNAJ e i 7 1 o 94, £ = A AR e
KA T A BB Iy 7 7 (anas4iil f37) v, Rl TR AREOR (4057 -RACE) FH B & B 1A%
FR ImRNA ] i cDNASC )%, WFreeman et al,Genome Research,19:1817-1824 (2009)
(Freeman® A, (LR ZHAHFT) , 20094F, 551945, 551817-1823 1) HIFT AT, AR RE R 25
FE AR T 4 22— s AR , FH LB e T SRS o A8 EC At S 5, >4 4 )
F7 5 Can AR M sk B 130 ) Sk AEARN R A 2 S8 10 e 21 B, T BB TS
SR G — P R, DA 00 14 35 B 1 R AR B 7 41 132 B P T s 1
JE AR RPRZS B H SN, v I A1) B AR R VE BB sl 2 A2 TR , T BT SRS FH ik
FInY 59519 CAIPCRE 1) e Ffer e+ PIEMEIREE  BORL S BT T BRI 5T T AIARAS
BRI 2SN an B Sk 2 :Macevicz,U.S.patent 8,137,936 (Macevicz, E[E%
F/8,137,936) ;Faham et al,U.S.patent 7,862,999 (FahamZF A , FE[E % F]7,862,999) ;
Landegren et al,U.S.patent 8,053,188 (Landegren®® A\, ZE[E % H)8,053,188) ;Unrau
and Deugau,Gene, 145:163-169(1994) (UnraufliDeugau, {ZLA), 199445, 551454, 55163 -
16971) ;Church,U.S.patent 5,149,625 (Church, ZE[E%F]5,149,625) &, XLk PA 5| H
T RIS

f0143]  [R2AFIZBAS H T R PCRIOMISEIE Rt Hortulf e SUARAS BEGK (T 7,7, .. T,
T T T ) NS 2100 FEAERA T A/ TR AL B 12102005 K
INKAFZ o il 1k AEPCRIV 28— MEIA R 511 S AZIR oy —-1R KBRS, I TIDNAZE il 2t {5 |
Y, KR SRS B e B AL IR oy 1 b Az T EATR 18 (Bl VIX 21081 4%
FH I T S 45 51X 2104 55 51 HIREATLAR KECXS , I FEA SRS AR —/ NSS4 A T
I (A, BURD) 197520 T 519 CL R U AR S IR T4 00 F BN &,
FITLAARIA] 3 SIARES B 42 AN [RIAZIR 23 - AT RE IR /N 5 SR, AR e SIF RS AR GRS
FIT AR R IAE R, IR 23X AT e PR T Ll , AT A 1 R A R 2HAZ IR 40 K4 B e JuRs
(R AIFRES o E AR S 1] 5 06t A5 | #2106 55CIX 211038 ke, DAEHAS 121 124F
AR PR IRIA IS TE R, IR R 1 7 SIFRZS B 42 21V (D) TIX, Brkv (D) JIX A
FETEAAR210201 oA o A 2 1, 38121 1 28048 2K | B SN AR - TR W) -

[0144]  K2CHI2D R T Re—X P SIBRAS I 42 B A rh R — Al 5 AR g — AN E A
MR Tk N 2AMI2BI R I i alr A e UBRZE (T, Ty, Ty o T, Ty T Ty
T T IS IH22008 IR M9, MeAh, DI A e SR8 (T, T T - T Ty
Toogs oo T T Toags o T T T 2 D) IS 02206 A HI 5 2 1068 I FilE5 14
WS, SEAZIR 2202008 HAHLL , 1357 51902206 #5315 A F] 3 41
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ZSHE ATRK, DMHARAEY B e 5K S B AE TR 220248 K A SRR ARSS: o A — B85
JEIH, 5190220612200 HH [P AR T FIFRZE AN T2 5 R 2 ARN2BRT 7 S 51 HH ) 3 A AR 40
—FER o TR E AR Y — X e SRS R AR, By DOSTFRid A~ S AL TR 1Y)
— XA S, SN B AL AL A% SR Z N I — A P SRS AN AR 525
(PR PE o PRI, £E I 2CAN2DIR STE B, B 5192 22001220611 J 3 I ARESE AT AS Ko 5 | W
2100117 FIFRZSE Z AR ABIAN, AR BEA LT SIBRES , 5 5 ¥021006 55 16 58 7 AIFR%E
BB2. 5199220012206 7] £ F £127 85 7 HIFRZS AT EIAEFI 0 SR 7 MIAREE 2 A1 AN,
2CHN2D I STt 5 B 2 AR 2B e (5 a A E Ty AR « i i AEPCRIM B — MEIAH 5 [ 5
IR 53 118 KIS, TTIDNASR G REAT 5 [, SRR e AR [ e 2 S Az o 1 b I |,
20T 22 T B 4HAZIR S 145 I (BIA0) VIX 2208 F1ICIX 22 10+ 28y Hogi 1 5 | W45 41X 2204
122055 5 [WBEH IR KECH, FHI S 7 I BRZE S TR — /N o0 A g B (5 i, B
FO 19755 T 519 CAK I P AR S5 E IR 741 0 N LA &, ARIA] 5 SIARZE S
B2 BIASFAZIR 5y I AT RR VRN SR1T , R 7 SR RZS IR QA TR BB K, BB 2,
DA RO A3, T BEA_ BN EE 4SR5 1K B B SRR 1 7 S ARZSE S o 7 1
122124 218 K EA ARSI BRI T B, TR SRR 1 SRR ZS XS T 42 20V (D) JIX, By
PRV (D) JIX B FERE AR 220201 e .

[0145] g i, ¥ 31221 263k F B E SN PRS- 0 -5 - AE— 2 ST i
Al ERE () Porreca® A (F3CE S Willis®E A (ESCA B sk 28I kAT 2y
THBRIH AUE SO 3, R TIOR3 MIFRES , R 7 2 bR b 42 2 B iz it
AR T E2EM2F AT SR L P PR SR 23025 DA Moot Fisiias & IX B
2304, HLAA5 - BERR I R 2305[1 MFFHEE, & X B 2306 ; J7 /Ihr%s2310; 58 il 5|14 &
(752314 5 AFE I DI 2308 5 LA K S5 —18 H 5 W85 50 i 2312 fEaR KRR B, TERME
PREF2302 T I NR S 5 S AL H TR 2300 REA S5 A, iR B 2 A% H R ] oy (fail4)
cDNAJ) 25— ol 55 5k , FITik e DNATE 3 5 B BR FHmRNAT 25 10 i o AT, SR A% H R
SR T gk TCRB4E M) FE ZHAZFRITIVIX NDNIX  JIXFICIX o 7 — S St fs A, 43 Ik b n sk
HIXBE2304H0 MR A5 X B 230611 7 A dE A T B, fA L P B 2 AZ R I VD T X 1) —
5T AT IR AS S X B 2304 0T P IFHE G5 G X BE23063R K i, FIPAMEAREF2302 L A% 4
FR23007E S N R A PIHHTE RS 102330 o AEAFAEDNAZE S AIANTPIR IR &0 1, FIFHEEs A IX
FZ23043E T (2340) & MIFFHESS T IX Be2306, 52 il (N30 ¥EZAZHTRAIVDI X () —H557
A RS VR, AR PR Es S IX B B R MR aS & IX 2306, FHIL P ) 1]
[ FUEEDNATR 2342 IR , PTAT e FAZFR SN DDRR-AC BT (2344) NI G, PASBRAC SN Y
REPHREZAZH TR o £F— 20 S5 BI kA8 DI A7 1523084k (WIEIRL 25 ATy, Ban , 4 D
FIRZIR N DR R A ) SEATED%], BOB RNARAAE N ARSI FRNase  Hel SRR LD %), f
PABETR234228 (Y, SRS P E L 5 235012352 B ME (L IR 5] 23481 VD TFRZS RN T 41«
519235012352 F] 0 & R B ANX 12 AR G X s noctk , DAERE = 8224 TDNAJ f 7
(2354) o5k, FREPAA] T A2 s AR BRARAR, LA L B2 5 , ) 4nDrmanac et al,
Science, 327 (5961) :78-81 (2010) (Drmanac®: A, (F}¥),20104F, 553274, 55596 114, 26
78-817T1) ; £ L F8,445,196% .,

[0146]  F2G/~H TR P HIRRES B4 B 4 G e S ARGy I B AIAZIR 10 55— S0l o
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SEI S e 5 0] W TFaham and Zheng,U.S.patent7,208,295 (Faham#IZheng , F|E
LH7,208,295) ,1Z L FILAS T RHFNAS AR KEAE T, EARIR2450 T NIR G
W S PR 245 ARNET B 12456 45 G o IR 5245400 5 X2 R S MR 43 245 5 RNET B 1R R 43
2457 HSFIRUL , R 5 2454 Pl G PREHE G, Horb A RIR S R 2 R e 3550 %32 4k
R SEPER A AN R TIX AR e, B e B S RE R 22 AR S R XA R VX
AR 25 BERRILITE 12456 00 & v T35 I OB SRR 1450590 24568 RS
2460155 — 5 W4 5 1 15,2462 W R EF 2454110 52 A S 1 3543 2455 AT e 15 S 1 o
2457 VA MAREHE VRS20 2458100 ¥ R AT FE A T 88, A B A I b 252, TE Al 454
k2452 G R 24520 5% i , W R 41426 2450 | 11) N BUBEERSY 24611, T4 B 4124 245011
3" A BT 2456115 BRI A , LUB K B — A 92459, SR 5 LB (2474)
PR%+2454 ] dFahamMZheng 1% F FH ATR I IAE , PR BEAZ PRI S BG 246 1 V)3 o /1 —
AN, 18 AE (B4 FdUTPIARATTPIIPCR A FH PR IEE BRI R A e iR 412454 , 5
A T2 5 FH R e DNAKE SE (L B (UDG) AbEE K KBRFRMERE , 451 4nPA 51 5 I A\ ffJFaham et
al,U.S.patent 7,208,295 (Faham®™: A, Z5[H % F|7,208,295) ik . UDGAbER L) #1454}
2454 JRIENE , DL A B 2455 SRR S , 2565 (2476) firge 13 ¥ 1E 171 51992466
FIR 165 | 246 8P DN LE PP~ 1)2464 , 31 TPCR (2470) , SR fE st BT 81 (O RE A T3]
7 (2472) .

[0147] £ 526G RS HEEI AU eI , 28RO PRE AT e 1 7] 16 7 S bR 2B
BRI A R PUE A s b, FoA e RAZ IR N DI (UNFEN-1) FIT- D058 5246 16 R 1) B2
BETR A AL ML S BIT  BR T AR AL EREG 2 A0, R R B 1 e S AR M 2 AR I
() 5 HUATE 0, , IRERAZIR PN LI SR | 5 2454060 B )T 113" R S5 P 41245038
KECHS, I H 52452506 I BUBE BB S5 St » DD E RSB R S8 e, - N I2b 3
SR FARTR] o ARSI 43 AT il IR AZ R PN DI IR $8 5 PT DL T DA N 258 Sk : Lyamichev
et al,Nature Biotechnology,17:292-296 (1999) LyamichevZs A, ¢ A SRAEMHAR) , 1999
L1745 ,56292-296T10) ;Eis et al,Nature Biotechnology,19:673-676(2001) (Eis%:
NG CASRAEMIEIRY , 20014F, 55194, 456 73-676 1) ; DL RIS ik .

[0148]  Yr—SLShEIH , B AR MY T Re 32 ARy 15k , FITidk S RE Sz Aoy 1B TP L
TP RPN E] BRE R RN 2 AZ R AL (151 411> 1000, i 35 WHE K 1-10,000,
FE LRI W2 100,000%51, 000,000, B 5 oK) , X B8 A2 FR AR H AL, LK EER] /)N
T500ME TR , ok 1 HoAth ST 5 /N T-400 /MR , Xk 248 Fofth S sl b /N 13004
G o AE AR R I —AN 5 T, & I AR IR AR R , XS 15 52 2 R R I IR fE
i - 3t b v FEATMOA ) s AR ) e s B, AR E H 5 R T A — It s 41
[0149]  FEAK

[0150]  ORIE “BEA” FE R A Wb kL, 78— Se s il b, X s AR Wbt Bk | R, S
AR AN/ B ICAEDNA s A& B, 12K TR A 5 ARE PR’ Bl GGV 248 fili ] o RO “Ff
A AR5 A SRS () TR AHAZIR I R A ek R ) SR B I etk g X k5 2
PR, ARIE “FEA 1 Ge v 2 LR TR PR AR N AR “IRFRMEAEA B X A P i
IR E AU T (5140 AN RS RR AR IR AR GBRIHR A R M R Sk
HERNZATE I ER S .
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[0151] A G 4RI sl AR (i) FIREAC RS po R i | BT B 2 i R fie <2
PRBERI TN OAZIR - 2SR, S Re i i vl CFE TN AN/ sk B4R - T4HAE (TR 40fR) 4%
() Rk TR S AR AT  TAN B4R HIEDPETANM GRS TN sk ThAn)  4n i SR T4
Jf (CTL) i A2 TN AT T o 75— J5 18], TANAE A 5 /D1, 000N T4 ; 1 52
BRI PR S 22010, 000 T4, H B2 525 /0100, 000N T « £ 55—
D5 T FEARRL ST TN S H 71000251, 000, 000/ 4HETE BN » o R4 A ] E1 2B
#11J¥0 . BN CO 4 (I4) 2 BRI 1212 B B1 40D . B24H D 10 2 X BLH L A1 i 1 BAH L o
B A] Fok e BREE 1 (PR BTS2 AA) o) b, A5 —AN 5 T, BAII A (U &5 22201, 000
B ; 1 S R  FEAR R S /010, 000BARfiE , H B #L AR (08 522100, 0009B
Y o 75 55— T3 1] A S BN £ H /10002 1,000, 000/ B4y H N -

[0152] AR B ik AR AT Ok 22 Fhdl 21, G (B1An) R 247 IR i bk
BSR4 T 11 A o A~ B o I PR PR S5 o 75— S 9 PR, B e A I A
ZIMAER] }£70.1.0.2.0.3.0.4.0.5.0.6.0.7.0.8.0.9.1.0.1.5.2.0.2.5.3.0.3.5.4.0.
4.5885. OmL o T EASR] N IR T A 2 ) o 23S AR 400 Pl ok B () R« B
W <O 5 1 B ke E B P R o AR ST AR B FHIATATT IS AS BRI AT - Azt
oy BAS BIREA B0, 5 AT ST AS: , A A 4 B RRER o T iR TS TR 3 A
A, FA s D0 1T EE TSRS A FR BRI o BT i A ] o 2 L 0N A ol DT IGE 4G, AR 2
R 21— 57 o TE A P A VIR TEAS: , o rp U R BN AL o T A R oD A ik i
Ry, FCP S A SR A Sl iR AR AR

[0153] LSl WO WA 5, AR D5 50 e B HH 1 IR sl /ML, %
FO T e 5 B o L R AT &, AT e 2 itk AR ITL o 1l L 2 WA i S
(A, PRES 5 15 B B A= P 599) AT — ok 22 Fhvd R 2 o il i , S5 Ik EE e ol i B A A
PEDSRAHI I — Pk 2 e [ 200 8 ma B it rh R A2 f i R BBEE o /E— BRI 0 N T BB A7
FE R — IO R T D —BEAT 00 1 T BRAFAE 20 Pl S R0 ol B 0 A PR AH I
S [ o ] M SZ I S AL AT ZH 2L S R AR A, i 20 21 B bR R £ bR 2 &
GNP A ZH R a1 Fra , T S 05 B o A (1) e A 2R P SN I R B AZ R
FEA FEARTIRZIR ] 2K F BN, Frk BAN Sk H NS AR B 2 4rf s (i g) |, sk
H AN I H A2 4RI 55 (QITE) « £ fid, AhE A (L 5 % 201, 000/ B4
Jd s T BRI AR AU B A /010, 000 BAH G, HL B #2522 /0100, 000/ B4R
I o 75 55— T3 T AL B BN 2 45100045 1,000, 000/BAHJISTE S A o £ — 2L 556 151
FF FEA A 20 255 T B T 00 R ) SR B« s U, T SR AN R AR A, £ A )
B B 1) R B v o B, FE R 1, 000 BRI A, o AR 43 B i Be 4 it 1)
DNAI 3RS T 2/ DI Fr i B, ARSI v P2 2R (1) i ARA3 4T 04 1/ 1000550 . 001 o AEA I AZ R 7]
KA TN, FraR TRk 3 S A A S i n i Qi 2g) |, sl =k HANE I A A4
NEIRESSy CIIE) o AE— eI, SN A A 5 % /D 1, 000 TAH ; 1 3E LR 2
BEREA L5 2010, 000 TA0 M, HEE A E 5 2 /0100, 000 « 71 55— 1T,
ARAVE I TN E HAE1000% 1,000, 000 TANMEYE I o £E—Ee S, FEATh 4 L
EIBRL) 1 000 1) RBSRE o HRfd Ui , f FHSE R A I A, 2 ol 000 72 B o e 1) ZR AR B
o AN, AE AL, 000 TR AIRE AT, JCiCAE I 0 A X Se A i O DNAR K45 1 25/l
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L TR B R4 91/ 100050001

(01541 JHIF A& B HOAFE AT (05 DNA (3£ KT DNA) BERNA (U015 {ERNA) .« BT b AZ R 1]y
o, £2 B B TEER R Z1) Jo4AfuDNAEKRNA, Vlassov et al,Curr.Mol.Med.,10:142-165
(2010) (VlassovE A\, (Y55, 20104, 551045, 55 142-165 1) ;Swarup et al,
FEBS Lett.,581:795-799(2007) (Swarups5 A, (BRI AR -7 21 @ TR , 20074F, 26
5814, 95795-T9901) o AEFTHRBEA L W7, >k F A2l 10 AT 43 A [P RNA K DNAY) 1
B, IA0, 75 —EC R Can, i P At 4 e de BEVRHE QB A FEPRIO R ) FhARE B4
Jo, LA KR 21000 5 AN BE 22, Firik 1000 )3 5k 55 2241 i 545 DNATY) B 7E6pg 2
60ug L PN , 145 URNAI 1 AF 1 pg %2 10pg Y B N o £F — L8 Sl rh AR AR 6pg 42 60p
IPIDNAREAR o A1 HAD S I, AR AN 2K 1 100ul 25 10mLAN S Ifil FIDNAREAS ; 78 HoAth 5756
B RIS ok H 100pL % 10mL AN IR JC A0S I DNAKEAR o

[0155] {1 —LLsjE il rh , RS 4 sk o AN AR IR A A R W, A A A HAT A
] v AR RO BT ok T4 A8 HH A FE A, IR Bk e e “4H 2" o A — At o T3k
TFREN A e A SEASRAE , B IR AL 99 % HORE R (02 H BRI 0. 001 % 1k B 1=
IR R I RS e B o A8 Dy — A S 0 b, O IRE AR L 99 9% A 22 o & R BB 3y
0.0001 % ol BE S R R IR AR ve A o I LA D3 — > S B, BT AR AL 99 % [Tk
SRR 40 . 00001 v sk IV BEVASH AU FEA S, A Sl BT
HORFEAR 5 2/ D A, O FLAE S — s dirh , X AREAR 8 20— 5 A4
Jig.

[0156]  mIf Fan I MLEOR AN A AR AFAZ TR AE A, Wi Tnnis et al,editors,PCR
Protocols (Academic Press,1990) (InnisZE A 4wk, (PCRJTZ), A it , 19904F) &5,
lan, nl g A an B I ER MR 23 2 H B 410, WRosetteSepif /il £ (RosetteSep
kit) (JNEXRIEEHAE T KA 7) (Stem Cell Technologies,Vancouver,
Canada) ) o IMAFIIAARYE R AT A 100uL 2 10mL 5 £ T, MUAE AR 100uL 2 2mL e Bl A
SRIG AT AR B R N i B R M S 1A 2 HUDNAR/ RNA , #11IDNeasy
MR ANAH 55 & (DNeasy Blood&Tissue Kit) CIIFIHE BTN ELAS PE L T HLAS 2 &)
(Qiagen,Valencia,CA)) ofFatdth, nl{H F Q0 I MBORUE—25 4 2 B 4 14 (ke
4l , W CEaE A o5t (FACS) (O AR e & Ar ZE T BD s 7] (Becton Dickinson,
San Jose,CA)) RIE 40 53 10 (MACS) G A JE I M BRLASTT 1) 52 K e A= M R 22 ]
(Miltenyi Biotec,Auburn,CA)) %5 B4, i 1Z BRI T 22 b Ric CD19AICD27 43 BS
(01571 R P FH AR N AR M i AEASE IR0 EDNA, 4ilo et al,U.S.patent
6,258,540 (Lo A\, FE[E %L H6,258,540) ;Huang et al,Methods Mol.Biol., 444:203-208
(2008) (Huang®5 A\, {5 FAEWp )51 , 20084F., 554445 , 55203208 1) &5 , iX LSk DA 5]
T AIFNASL VAFERR B SR 0, PERESN R I U SeAFEDTASE i, R wl o 2 oK
GY 5T B RINLIE « AN AN LT AN 4 53 o AT AR ik 5 15 58, 1 T1QT Aamp i JRDNA/ N 42
B8 (QTAamp DNA Blood Mini Kit) CHIAFI#EJENEN LG PEL HTHIANA =] (Qiagen,
Valencia,CA)) sk 25L& M (210. 522 . 0mL) 1 AN I 2% 55557 Fi2 HYDNA o

[0158]  fr—AJ5 1A, A pl e AL i (iR L 4RI A R 8, A A A BT A
] v A R R TN sl BT i HH IRAE b o 72— S 51 rh , RO AR AR DL 99 % [t 2 0 2
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FHEAIR 0. 001 % ol 3 = (B R IR AR oY o A8 S — A it ilrh , RO AL 99 %
(AL A 2 H IR D0 . 00011 % sl By [ BE AR R e AR o 78 D — > S o vh , O
HIFEA L9 % PR fu 5 BRI g0 . 00001 % ik B i O FEE AR Fh O A e e 2R o oAt
5, BT DL95 % M3 B0 2 R IRAIER A 0. 001 % sl B iy PR EAA R IO R e e
1B — 3, BUTIOREALA95 9% HE e 60 25 I35 0. 0001 % sl BE (R FEAA R )
AT AT 53— A S, IUTIIREALL95 % HIMEAR 40 & R0, 00001 9% Bk B
B A Fe A o A1 X S — AN S, BAN sk TN A AR 0 5 2D o+ A
i, I HAE S — DI XA S =D — A

[0159] A YR AU AT BERIEA I, BN AR 7 AR S, Al AR R A BoR Y 5
K EAREHIIDNA, i dE ffar HoR An4= 2L ALY 1Y (WGA) 25 52 ¥ # 1% (MDA) sl 28U
K, l4iHawkins et al,Curr.Opin.Biotech.,13:65-67 (2002) (HawkinsZ: A, (ZAEMH A
Hr LY, 20024F, 551345, 9565-6711) ;Dean et al,Genome Research,11:1095-1099 (2001)
(DeanZi A, (CEERAHBTETY, 20014F, 551145, 551095-1099T1) ;Wang et al,Nucleic Acids
Research,32:e76 (2004) (Wang%: A\ , (IZIRHITFT) , 20044, 5532545, 58eT76 1) ;Hosono et
al,Genome Research,13:954-964(2003) (Hosono%: A\, (LA ZHMTFTY, 20034F, 551345, 28
954-964171) %5

[0160]  [AFSz BIFE A<, I HAT a0 B MEORSRAS, Wiinnis et al,editors,PCR
Protocols (Academic Press,1990) (InnisZE A 4wk, (PCRJTZ), A it , 19904F) &5,
lan, nl g A an B R ER M IAE 23 2 H B 410, WRosetteSepifd il £ (RosetteSep
kit) (JNEXRIEAEHAE T A KA =) (Stem Cell Technologies,Vancouver,
Canada) ) o MAFRIPARFEE A A 100uL 5 10mL ; 5 — 5 10, MIAEARFUE 100uL 52 2mLyE B N
SRIG, AT AR B A N B R M S 1A H 2 HUDNAR/ RNA , #1IDNeasy
MR AN A 55 & (DNeasy Blood&Tissue Kit) CINFIHE BTN ELAS PE L T HLAS 2 &)
(Qiagen,Valencia,CA)) ofFatdth, nl{H F A0 N MBORUE—254 2 B 4 i 14 bk
4l , W CEaE A ot (FACS) (O Az e & Arf ZE T BD 23 7] (Becton Dickinson,
San Jose,CA)) RIS 40 5320 (MACS) G A JE I M BRLASTTT 1) 52 K e A= M R 22 ]
(Miltenyi Biotec,Auburn,CA)) %%,

[0161]  Hy TR A 18 B o 2 4RI DNALL S H AR SCRNARE sy A A R I 4
I AT AT R B A A B 1 5 R RNATRDNAT 7 o 2K 1 TN sk B4R 41 3 A B R v
AU, BT R E A 51 S W T A i 52 AR sl S B BRER 1 40 1R i, B BAT T — 583 o iR DNA K
RNAF] R 2K F 4 Bk i TR 3244 (TCR) FL R sk se e Bk 11 (Tg) LR 41 o 31l , Py
PRDNARIRNA P R -2t TCRH o B y s SBEI 741 o 72 R/ AN, TCR O 1 5o BEATIB
B IR SR K TCRoBELRV T H 0 AR Bl , T BB SZ AR EEV (D) THEA AR« A Y TCRBEEFT 48
VX B 2/NDIX B3 JIX B o Tk ATk 2k, FLA ) (RRYVENAZH TR ATPAZ HFIR) B8 I
B M ERAC A b AR DE T, TCRE v NS5 A - TCR y BEZEVI HEZH AR AL,
M TCRO%EZEV (D) JHEZH Ak (Kenneth Murphy,Paul Travers,and Mark Walport,Janeway’
s Immunology7th edition,Garland Science, 2007 (Kenneth Murphy.Paul Travers#/
Mark Walport,{Janeway e ¥ ) si-LhR, D=2k kA, 20074F) 30k UL S TS
IR .
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[0162]  FEAC G HH T 1A FR 2 AT IRODNARIRNA ] 55— 28 P ARG B, BT ik 3 41 i A TE AE X
(@ 8-e y B ERERAERE T (TgH) sk B A EE XASKI B 5 T PR e 1 (TgKEk
IgL) o B BT AT R AR R R BE AN PR S AR RN ) g o B 25 FRIEDE (O) XKATATAZ X Ay
T EEE S, AR ATAR (V) XEE A (D) X BRI R (1) X BAE a » B R 4 7
LE T AR AR X B8 X B FR AR AR A T4 o K5 2 (VD T E 21 = A A=A BAT I ) A
B R Bz gnebric o = AR e 1 E R R B AR LA SO T A, A A DIX,
R DA VI A AR 284 5 R A AL S fhT , S ECE TRHTR I sk iide, 3t
—3RE i T BANHT = AR B AR EE 1 2 A1 SRS AR BB A R S i T BAN AT
FEAEPUAR T HRIN 2 A . RS ) T A2 XA B TR PR Al (S5 5 Xl . =
X N2 AR T TR A R AN S S S AR A, B (AR = A S A P A — B v = A
RN B A T

[0163] 4 |- vk ARSEACL B, T 5 Wk A= s 51, ik i 141t & R HAZ TR 1)K
F RS it kR 1 2H 2R (A o) 1R e A RAZ IR Y57 o X 8383 A A SO AT ROl “ik 4 i
HEHEX” AR EHEX AR Ak E A A I fe o kB IR 4l AEIR , /8 & & HiY
WREL AR rh, Jo ek D A EEHE AR S, AN TARTE A (1) 5288V (D) TIX 1955+ Al
VEMIAS TR ARG I B HE X G4 A SE B Tgtoy 1 (0, A A D- JIX 1) ASTEHEITCR Sy
+ (i, A ED-JIX 5y 1) ARAREPELgK (B, 15 Kde-VIX) .

[0164] BRI ARY 4T

[0165]  fr—BLsfEfflrh, nIARS B AR 2 BE 3R A S W (PCR) b B — 41 5 [ AN 2
HEII 5 5 o BN, 0B 51 MDA K b 4% A o B 2 A O R R4 T 25 FEPCRAY TS
SITPL NS0k, X 22 SRUA S| 117 A JF N\ :Faham and Willis,U.S.patents 8,
236,503and 8,628,927 (FahamfIWillis, J5[E % #8,236,503F18,628,927) ;Morley,
U.S.patent 5,296,351 (Morley,3E[E%H]5,296,351) ;Gorski,U.S.patent 5,837,447
(Gorski, ZE[E % F|5,837,447) ;Dau,U.S.patent 6,087,096 (Dau, F=[E % F]6,087,096) ;
Van Dongen et al,U.S.patent publication 2006/0234234 (Van DongenZy A\ , SE[E % F)
INA2006/0234234) ;European patent publication EP 1544308B1 (WK% ) /N FHEP
1544308B1) ;Van Dongen et al,Leukemia,17:2257-2317(2003) (Van Dongen A, € IfIL.
), 20034, S5 174, 52257-2317 00) 5 N Z HPCRIVFE 7 7] W T-Henegariu et al,
BioTechniques,23:504-511 (1997) (Henegariu®: A, (AEMIHEIARY , 19974, 55234, 55504 -
511T1) , DA IAUZS A5 SR o A — 285BI, W 5 | Wdb ATk B (1S 2 W rh i 1G4
[P A |- SR 06 SN IR S b e SR AR o L 28 5 e B vl e i 5 1K 5
W&k G N N S e FE IR0 B o an B RTadk , AR FE Bir gt 1A A i e S BE AN B £ 7 IR 1K)
%, ZENMREE R REA TR

[0166]  fr—SLSE il rh, J B EAZIR I 20 SR B AN HEAL TR I A T ER R 1Y, IR £ MR 4
AT (o) i F A 2 5 | (B, 85 —20 1307 5 “IETAT” 519) G KBRS |4 (e
MBI S TR T , B3 AR 1) A S IR PR 2 £k MR bRV DC AR Y4 o M) o
oE YN RS A 5 Yk B 2 TR B2 H IR E D —5%
BE) AE—EEIII, AR ST BT — AN 5 1 R B R Bl T S A T PR A A 5 )
BB, A FAth 5 1) 6k 55— 415 19 (B, 28 20 N sl )™ 5190 2EAT B R el R
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LA,

[0167]  ARIELE 5T BTy G Go e SLARBEAZIRINE E VRIS | 25— 5 W 4R S8 — 5 [ rh
151 W% 3 T RE A AR K ZE ] o £E—BC ST A1 Fh , RISl 25 e 1 AT 5 1 W o 1 At S 51
W AR IR A FFE 2 A IR S TR RS 1 0, 25— 51 oE 5| 2 &
FHBEZZA 5 A 25w i, 55— 5 a8 s A h i 245 W 2 /0504
5% A8 B SS i Bl b, 55— 5 A s o — 5 I rh i 2 A5 100 22 /0 10045195 78 HoAth,
SSRGS S A S S A 2 5 /D 15045 W s AE A S i 2
— B E B AN S ZE D200/ 5 1 s £ HiAth S olrh , 55— 5 WA El s
IR ZA B E D250 511 S AR I 5 W H S S A b s R E T
AR, L ATASE]

[0168]  fF—ESfE A X S — 4IRS g5 AT B, (A5 re B g K i oy 22 /b
SOMZ R s A8 Hfb SE I, 3 S5 —2H RN 2R 4R B 1Mk Tade 5, (15 v PR AU K A 30
T 500/ MZAHFRIVTEHE N 5 £F AR ST, 4 28— AN SE A 5 1Mk ATk e, filifg el
AU AR 30 2 400 MZHTRINTEFEI N 5 £ A St , i 28— 41 AN 28 4110 5 kAT 1k
B S s R K AR 30 2 300/ MZH R INVE RN 5 £ HAth S ol rh , 4 28 — 2R EE — 4
(5 WA TR RS, AAS e AL AR BEAT 30 200 MZH TR VB FE N

(01691  RIGIIEIPCRY 14 75 2< 7] Il F-van Dongen et al,Leukemia,17:2257-2317(2003)
(van Dongen®f A, 20034, 551745, 552257-231701) Bivan Dongen et al,U.S.patent
publication 2006/0234234 (van Dongen®y A, ZE[E % /A 112006/0234234) , XEES2
Wk A ST SOOFN AT S 2, — DB T a0 1« SO 28 i : ABT % P 1T (ABI
Buffer I11)mkABI GoldZE it (ABI Gold Buffer) CHIF|HJE M N &I BF i S5 E A= dv
A/ Al (Life Technologies,San Diego,CA)) 3 50uLI A N KR ; 100ngFEASDNA; 5|95
10pmol (#% N SR I BBFEREA T UHE LISV 1) 5 20k 5 200uM X dNTP s Z% B2 A 1. 5mM
[FIMgCl2 (FRIFHE T AR ST sTagR G (1-20/5F) s EPAZRA-: 95°C D Flus
Tmin;60°C MR K JEIAIN A : 3022 ; 30s1R K 5 30s ZEA o PR A W5 74 b T4 5 2
AT R, AR (P14 TaqZ€ S AccuPrime 2 & (AccuPrime polymerase) ik
Pfu. ATARPELLE R ITVRE S 3R R e B SR AT

[0170] W F )20 B rp i 2 PCR picogreenefh (picogreen staining) ZNjidas i
VK (ALabChip) sk UVIR B & S Al LHE A FR RT3 B8R Dhae it .

01711 FE—AJ5 100, ATA LW TR B 2 By 3G, DU g A b ) 7 AR i S5 44
T UL 1G1) W 7 SR B R AR o R 1, 2 18 AR AT AR B 517 )
HY SR ARG O AT o A SEE B, QR - rh AR o i A
BRI FAE LA, 0 A R AR o 78 55— A SR, Ry 55 rh A &k
FEAT EAG PR LAY, 0 e RN B AR an S B 5805 vhe i, Rl A REOR
S EPCRAY B fer , AT P R TIUE (4L e B—41PCR5 |9, 1ZPCR 5 [ W4l 2 Fe it
R Ip = NREIS TG/

[0172]  fp—2C55frh , Al aE o JEA TP B 38 (90 5| I Faham Wi 111 sHfy
) KB B T, Forh, AR S — B G BRI B SEs D AR R (il an2 -5k 2-
10552- 15MEER) B BN 5 W B ST SIS BANR R T B A0 S s D B ) 4™
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a1 Fe A AR B 145 A, A v e v 3= U B — e ) 5 I R — a5 | )
(S B B, MRS B4 e (1 32 Rk AT o £ 58 B By S 4, 4 58— BBy
RIEAHS PN IR A rh B, sk B KO A — S s ik, R PCRIGIEIAECK D
F) (an2-10) R DA FASE S W5 A 22 52 i BE0 B e/ o SR I FH—X 5 10 52 ek gy 34,
FOWER T 25 5 Sk s o A — 2R S rh , RN PCRITI — /N 43 (W11 %) 1 SR A4
FIMNIRBPCRIC N IR G o AE—SE S, 23 o4 85— By S A 88 — I By i
WS E D=+ 1

[0173]  ZF—SesjE iy, Al AR SEER B ARIRIE &, HAE R — RS g 34 AR
ANFIR 2RISR - 5140, ‘A TR BE R RIRAZIR I e % DL, ik RIRMZ IR Gm i e Re 52
PBEIER Y s B, BT AR B B IIASTIR o E—SC S I R | o AR I B AR R 21 st
IR B DALY b R S e 2 R o 0 W DU 38 P PRI R AR A, AT ARSI
ey, H AT SRR 0 S A5 a0, AT SCEE 5 I 5 B RIIR R i 1 =)
(i e R B/ N o AE— LB ST 5, Z2 PN Bt T T SR Hp 5 A8 — SRS BH , 2 2 50 FfAS ]
(PR T SO 5 78 Bt Se il rh , 2 38 25 AN (K PR FRas 1 SOR i 5 3 HL7F — 28 51
i, 228 LORUASIEI R AR FH T SR Y o 8 —SE S0, 1 I 3 = rp A ]
TR (B, 2508 e A sl e e A AR sl N AR) 1 A1 AR S0 SR A e T 3G ey« 72
fth S HEEI R, AT X BT ge AR (A Bk B 2 AR R TSR E S PCRR e B e w2 1
A ICEIKY e NFRIA AT T3 R i A A A e bR R H b T0E & T 280y 1 1HEK
MR ASE AT T, 4iBrenner et al,U.S.patent 7,537,897 (Brenner®: A\, ZE[E % 4]
7,537,897) , HPASI T O ANASL.

[0174] LR Fr iR

(01751 AR U 325 ATl AT F T A R e 1) vy il v AR o el , X BB R R
DA 3801007 2 A R (1 A1 Bk , Ak e 25 s vl fff e 22 /D 1000 R e, (et
M e H A B E 2 /0 10,0005 1,000, 000557 [ 780  DNAT =45 AR A0 + 28 B frg B 58
WP N7 (SangeryZ: , 2k ARG 2610 05 1A sk B AN rh b4 T BRI 43 25) il
FHRT 38 2% 1k PR ICAZ T PR WA T O30 & B I e « FE R I 7 « 45430 F- 5547 35 R S 1
R FENMC AL TR G S5 07 35 PR R e M 2458 b o SR SR F e B g A 111
AR AL RGP BB NP ICAZ R I S ) 5 A B e B P AISOL 1 DL
53553 I Frtpeilr 2 SR S B AR R A T B2l R A SN, DA Kt ik
PREF SCPEIHA T Rk 1 B 25 3 42 2 A BE S o AMTTEX 2 FAT v bR I T T X B
R, BREE B AT YA AT IR A R VS IR S0 o PR M 6 P 5 325 rT DA T
T2 44 (TCR) F1/ sk BAHIAZ A& (BCR) £H J22 o £5 A & AR —AN 5 T, SR 7 e i 6 1 ey
2T AR 2 AT AT (B A SR T R A e s A B BRI R
R [E AL A R o ALER I G dnSolexaill Al RO S FLSE 1T, i 4iBentley et al,
Nature,456:53-59(2008) (Bentley® A, {HFR),20084F, 554564, 5553-59 1) , B 5edEAE
DRI 400 P e T 1 JCALZE T, fl i Drmanac et al,Science,327:78-81(2010) (Drmanac:
AL CRIED, 20104F, 5532745, 55 78-81T1) ) « A AU4RIERaRL 145 S A AR 1 FLR4 A (i
Wi anas 40 7 vl T REH , Bl iiMargulies et al,Nature,437:376-380(2005)
(Margulies®E A, (H k), 20054F, 554374, 55376-38011) , u 25 I il - vh 458 FH AR AR
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SEE L /A A72010/013714352010/0304982) ) A UG AR (& anSMRT I Hh 4k FH )RR L
Pl AR, BINEid et al,Science,323:133-138(2009) (Eid%: A, (Fl#), 20094, 5532345,
§5133-13810) ) , sk fBRFES (QISOL DM F7 ok 28 Sl v Pl iy w8 FH R kB4, B 2K im
et al,Science,316:1481-1414 (2007) (Kim%: A, (El2), 20074F, 5531655, 55 1481-1414
U0)) oA T —J7 10, B2 E R A A I RS Th] BRIt 2 ik 2 e, e
PRI I~ o B B T QA5 T LRIy 4 GEUIFLIRPCR) BIRIAY 4
[0176] KRBT IE R E M Al 2 b3 T & i W7 i 75 7, v andd T-Solexalt]
DT A2 7 TR AR AR TR SR oy AE =SR] BRIt , Z S Frak oy il
TCPCRVATHEY 1Y, JE Bk SR ) ve PRI Rl e, AR T, 1 A Bent ley S5 A (13X 51D
Fi S BB (14, TruSeq " FEASH] £ 1R ) oA AR & (TruSeq"'Sample Preparation
Kit and Data Sheet) ,20104F15 | BIAIARJE N2 SF T 91252y 7] (11 lumina,
Inc.,San Diego,CA)) HIFTHIARI; - HAELL NS 3Cikib A itk « S5 % F16, 090,
592.6,300,070.7,115,400F1EP0972081B1 5 iS85 % ik LS | G RIFEN  AE—> T2 Jit6 13
A AR T FHER I 0 &4 TR 86 o /D 10785/ em® s B8 ) 5 /D5 X
10°5%5/em®; ke B8 8 25 /D 10%5 / em® s JE T-SolexalfI i 7 i BRI M Hh il — 8 A1) (s
M0 A BTN P SIS, BT A 7 152 B 43 IR EE e 810 AR P9 i » 75— B8 ST 5 v
AR XFR T SISO 45 Skt S, I HAE BRI T i VR B P A Be AR, sl 25 1] 4 )l
ALPRX T A1 SR EBoT , RN 28 fE 2 H ok F Rl A, 2R F R — A 1) 3 A1 e BN B R
BT T AN ABTAR 1 R iy A 00 3 (e R e R ) Iy o A2 —SE STt b, {5 AT
W2 E IPRICAZ H TR A T & By e iR D SR A T < AR A e ke v TR AR A e A
AP AL, LA S BRI AR e sl ra R AR AL B 2 A1 132 B (B FREASFR TR o 7
PN ST, Y AR R AR ek e PR A B 2 A T AR BRI, TR 2R A 41
BB AR BT T R80T GE UG 228 RS 3 75
[01771  fr—AJ510, LA N 2R BGRAF A AREA I T A e R - (a) AR T
YA/ SBANSARAFALIRIEA 5 (b) K H X FAZER A AN 0072 23 8] _E R T, Frik #4547
T8 A PRZIR ™ A 1 2 D — N, R B R R g EEHE X Bl X — 5657,
oy FH R BRI (o) R PTaRAE 2 R)_ L Ba T &4 384T
WM 5 DA K (d) B TEAZTRAE A AZIR 1 AR A R, 2R i v R A 3% o A — A S e 151
W BRI FEHE DX S VIR T IX o 75 Sy — AN S W25 B RGN 1 1R se e
U A AN B o A A ST B, U P B ARk B 24 e 7B B ek s
SEERKR, O v o AE — B ST E I X PR SR SR ALl A I T A s Bk T,
QiFahamMIWillis/ESE[E L HI8, 628,927 (%L FHE I LA 5| T SO ANLLH T AB TN E)
FRRTA , sl (5 7 2 b2 kb AT, iFahamE A LRSS L H] A772013/0236895A1 (1% %
MAFRIRLE LS T O NCLUHTARZET N HRTIR AE 5 — S, 7 P B e s
WA ] RS &0 - iR s — g Tl s, P A2 D — AN IE A P A s e 2 D —
A AT AR -

[0178]  JkfG— S ildE—20 ki, Firid 2/ D— /N E i A i 22/ D—A [l e 471 s
B HAEE D, Wikt —2k , a5 M7 71825 2 PRI S ) Bk b ok 28 AT E 12 B 2 DX )
3L o 2 XA — S B, R AR EEHE X A REVIX AT IX, 7 20 A fu R 5 AR 4y
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TN IE A AN 2 /D — A A 7 P B E 245K 57 1 Fh— M 341
Tk [ 10 Fe A BEE A T TIX A AN 1, AR HAR DRI VIX 5 17 A o 78 55— 9005
B, %o RS EPL T IR  5E R LgHoy - AN TE R Loy Se B 1gK oy - 5e K
TeKIEREME Y T~ TCRBAT - TCR y 201 5¢ 2ETCRS4) - RIS FETCRS Ay T~ o £E A — A I it 5
WU P R B AR Bl FLAT BRI R R SR AT 0 I T B o AE S — S flrh, iR Tk
BIEVL TP (@) WA TARMER/ sk BANIORAFAZIRAEAS 5 (b) R F X P R A 1 2%
oy FAEZS R BRI, iR 243 R R AR R =4, B MR AR A AR = A6 3 L
TR FEHEX BOZ X I —585 , IR E AR =R 2 A R, A e H B [
—J7 )L AR HE A TR b=z ik E AR 55 (o) AP AE2s 1) LB %
Gy AT 5 VA K (d) 10 E LR A A HRAZIR 43 1 HIASIF] 3 A I B, A i v A AR o £ —
AR, P B R MR E AR T AR o AR S — N S, AR
N EEHEX B EVIXFTIX, TR 24 P A B A — S 6 T VIX AN R A AR
TP TX 5 1) - e A

[0179]  FE— A5 10, N T2k HAMARIIEEAN A, A A B 5 ik vp A Ty BB R0z AT
FEHEED1000 S AL A1 5 A8 S — 5 T, X MR R QG177 A 2 2010, 000 v [ A
515 4 S5— 5 T, X A RERKGEA T 222100, 0004 5 I K 471 5 45 5 — 5 1T, 31X
T R IBA T HE 220500, 000/ S A F7 415 48 3 — 5 T, X PR R EA T R &
/11,000, 000 5 UK 51 o 76 55— 5 T, 6 TR NMANERFEA  iX PR B RGBT P2 A
$°100,000~%1,000, 000/ 2 [H][A 5o BRI Fo 41l o £5_1 R BN I, BEGBA TIN R T
/D10 P AN BB E -

[0180] R fry A A B 5 2 il R I P BORER J3m] 77 4 29 30bp . £J40bp . £J50bp |
£360bp ZJ70bp~ £J80bp+ £J90bp £ 100bp+ 2] 110bp+ £J120bp~ £J150bp~ £J200bp~ £J250bp-
£J300bp £J350bp £]400bp . £J450bp . ZJ500bp £]550bp . 5 £)600bp.

[0181]  HF A EdEfE vo sy

[0182]  FEA LA —E S hE il b, i 7 AR R A e, A0 H A ST, Ky 41
P25 e A SRR D IR A5 R v PR T o 7 PR USSR 2 b 2 R
T AR HEZ AR S E B, 7T B Bl 5 SR E T o AR XA I S v
AT R A B P AIRRZE S e SISt A T AR A e A AR 1 e A o m i B
AL T 1k R SE X Pl 41 o e BELE X 5 1945 7 7] W T-Batzoglou,Briefings in
Bioinformatics,6:6-22(2005) (Batzoglou, {ZE¥{E K7D, 20054, 55645, 556-22
1) 1223 CHRPA 5| IS s N AR5 e SISO B TR A RSS2 I, AT A AT
AR TN 7 A1, NI RE S A AEAS T e PR 0 4 o B AA R T e S RS e SRS
ARSI A 4] (SEQ 1D NO: 2) [ BIPE LA M T ik o EIX AN PR B — N 418
B % H I AIPRZE 430283 TEOXS, EEXS I WA 0o, 2,34, . on) [ v
57 4304 M FLACIAZH R LU  AD140 , A7 716 (4306) ALIAZHIR Nt tig tat tats
totaesty Wi, JU/MIREE It , —AN  “g” (4308) (SEQ ID NO:3) , i H—h“c”
(4310) (SEQ ID NO:4) o fE—SEHEHBIH, 17 B 1 v By MR IEAflR L F 500 24
(TR IS o 7R 56 (4306) [ H B A DS “t7 , IRt R 28T A
HRIPAZ R o £ FA SR, n] 2 Re At PR 2R A e v I 2 e 1)1 TR A 0152, 8 an
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T P B2 B (A RS JA BRI TR AT 00 AT TR O A2k, 255 . 0 i e T ve b, B
G EREn s i it b S RV iy = N SR R TR ol it SR o 51 1 o

[0183]  YE—SE5hE I, AT S P AIRRES I 5 b4 T A b — A P 3R AT B8
FEARFAEY SRR T SRS I RE 2 A% IR M P B A1 b S SR B HR , AEAFAE 5 T A
Z 51U N AT IR A 1 — AN E DB, SR AR RN/ B DL 2 AN A
(17 FIARES BT o ANFI SRR 0 20 /D B TAEARAE 5 T AR 1 5 [ i b 2k
FTHIE ML R E P3SN AR 1E 1A BIPRS00 5 B 2 A Fr AR 5556 o
—LE S EG T, AN SRS R H AR 2 2 L 5HVE S N B AR 2 2 L0 B N 2 %5
TEFEIN o AE— 2L L ST A, 335 FEARH AR MR ZAZ A TRIN S DURT 43 o 2 MR ok
L, HA AT A B S i B b i A AR R P SURRZS , A AN R R AL sk - ER 1 Ak B
FRC A AF T SIRRZS s e il , [ — 2100 5% S A AR P PUAR2S , AR 4Ll R
AAFRI IR A ETE, 95 , A — e S b FEA S A2 TR R4 DL
bRl AR P AIFRES 2 — 5 sl A A ST B FEACHRRE Z A2 H R I R4 D
SRR =AAFN T AIRRES 2 — sk A A S E G, FEAR R 2 AZ R 45 D2
Wb PO AF P SIRRSS 2 — DA S A X L S ) b, ATl 7 e SRS L e X T
AT FHP B E e, Frif &P R T R B T R — A N I 5
BB IR TARIF B A A1, Bk AT AE PERE S DR D IR G b 4B R T2k X
TSI e AR o A — A5 1, B el il A AR 440244 F A1 32 B0 o0 4, 7E
TN 4420, 4422F14424 A — S SE G , AT REAN AL IN Y 74114404 , ARFE 1%
AR A BN, an b Frds | fER MR B ACIREE FT R 22 550 el m R i
SRR A A R e S5, e re .

[0184]  FE—esjfilrh, A AL ATAREAS R T LF BT A AR T AR 1 5 Tk rh St A & B ok
DT X BT EPT DLEFELL P PR () SRAFE SAZBRIHARTIREA s (b) B MIbrR2s b8 21%
THEURIIMZIR , DUE AR - AR , HoAZ BRI 22 /D — IR el 2% DI e A AN Rl
FRAIRRES 5 (o) I PRS- REIREE G5 (d) IARES - IR G A b A T I LA AR e A B, P
AR A SRR LA SR FI FIFRZS 415 (e) b HA 2R R 8 1 5]
BEEDUE R H AR B AR 1 e S SRR 5 (F) A &A1 P A2 B DA 8 Pl ik A2
FRIT) 741, g 24 v e 471 SR B4 222095 % I P BRME R RN, 3 e 2 S B R4 5 F
ARIRIFEA 5 LA K () s A P A B 7K R e A2 AR P A3 o 24 N R 154t
FAUZRRTFARIT, Pl aE s DA N PRI X P 1« () WA B 5 TR AN/ s BRI AN/
BCANEDNATIRE A 5 (b) K4 17 S FR2S B 42 210K 1 AE A TR 32 3 PR sl o R BR 2 11 2 1A
ELZIR 1, LUERFRZS -2 51 , Hob ok BRI 2 D — N SRR sk L3 DU
AR IR (o) PR - RS W) ;5 (d) WFRZS - IR S PRI AR A T
DA ZI2 B, ik 21 3R BE R A S DR H A S Fr S AN SR AR 515 (o) EEXT
A BRI B P 5B LT i BB AR R e AR R Fe SRR A 5 (F) S F & 4L
Fe A SR B DARAE vo by, Hh i 24 Frad e 41 B 41 222095 % I TT BEE R RN, K e 41
BRSNS ; DA (o) 1l BfiaE v R A 7K R A A g v P 203
[0185] [ S BIRIASC T 23 H B HAt S B, RARZAZ RS S Wb AT I e (1) 20 B
BFEX R A Y V1 ISR SR AR I TNy o 18, X AR A AR MR A, Horh,
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JRAEREA (MDA 2O AR SE) FREE A2 R A IR AR A I B8 S N = bR s -
TR R A5 I REA N 15 B R o 7F — B0 W 4 i 50 35 52 A4 3 1) B A R AR ) S B i
PRS- IR SRR 8 /D L0 NERES - AR S AW s 4 Al S (il i 2R A &
DIONFRZS - IRZR W s A8 Eefh ST (il , 1 2R AC 0 2 2 /D 10 ANFRES - AL RS AW 5 4
HAb S , H2REA S /D 10 MRS - IR A1

[0186] S IfJF IR

[0187]  {EZA bR b 2 A EE AR a4 DU St sl , -4 T45 3 218
(TR P20 B2BD B2 BR, SR re R o ani il Fr BRI B0, IR 2 B 45 ek
AP — 2 A BB U — AN TR ) e B AR S A e B AR ) e A1 SR B B2 2 2
1224 SR, AEAEAE DU SR IO O T, B R B s AL A i B A A R AR 1 HL 7 414
FER RN T AL =7 PIT S A W 7 £ e “ =7 55 P A1 s (R Fh e PR g B s B, <=7
T N5 A 2L ] -6 S Bl e A o A — N T, SR 7 A1 (B,
R ELE B — e N s e fede v e ) 2= DH T = AN R S TR T
B e B FIT AR A e A1 80 P R ASAETR] FOBRSE 28 LA S AR P S — B 7 B AR el e
R o AE— S S, AT AR S T 8 R AN 8 51 — I A A R PPl BUSR L o 451
an, AW RERL, Horp— AN B 150N e AR, 1 S5 — B 24 e 1B, 76 0 e o e
ZEMIDX X I O 2 (AR — A 255, RO — AR AT R Fn U #5420, Bir DA AT
W FGIHRK BT, A e, ok —AN A 100 P AR, 1fn S — AN A 50
NFINEEE, =35 Z AFAE A 2257, R 25 FE B X A Fe B RS K AT BB & Fh il 8 15
A, BT DA — 5 5 FF ok o AE— 2R S sE il vh , TR T AR 50k R P A BOR i e b
U ESAF IR T X RS g e rh— 28 A5 I DRI — R S D, e SR B e
Hpl g O o X RIS R T B R NIV 65 o 6 T2 A i BT e A543 T K7 A st
V-5, DR A B sl B I 3000 B E o s va AR o T 7 AR AR T s A I B 7
FIBEEEV &, WG T—BE LU S AN 2P B8, A RRAG— AAR DI 3 1 S B o e fi
FERREI I, AE— B S W AL T Solexalt) &, ik ra AT i dn FAF RS H £
AN L0 EE 250 IO e SIS &7 AR 1 o

[0188]  GNIIBART N, FIAE 74 25 (Al 2z il st e e o inse, B oy 1 T Ui B, # e 2
J7 A3 (R TR A R —4E OKSFR) o 3 B R AR Mgt e R IR /N, B i Log (1925
PO, B2 DL B AR st e BT FR AR5 530K 7 o AR FE AL B — > 51
FEA, &5 S I M P, B T E AT 145 A R sl s B 2 (B irid) « = 2 (]
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FITiR e i 28 B AR e B e PR Wt o [0, R 1) 55 e de B3 (e i v PR 1O I
A2 INTHUE 2 B R TR B AR e ve 28, LUB RS I -5 IR, ARk
ST, A DLRR A R L B O LFCOfR R B8 (N5 FeAE T 2 B PN IFILFCC) o 1
FAE BT FARR I RN, A2 KN BT T 2/ DU SR TR], S5 il
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e, FITa fl INGR B e EL A 01 e P g e 5k DR £ P ) 584 S e R o I S SR B, sl
SE A I 2 AR I FE R A FAE RN/ BOKF RT R 7R 2 R 1 A A o £ — 28 S 151
Hi FH T IS IR I BE 2 A2 FF R W] AN - R0 AN PITade PN -/ el L PR ik 478
X, ldn 2 FhEE DRI 5 2l (RSO RR g “Sea R4 ) o A T BRI ZH 2 A R
Sy BRI 1 B AN T HREOR, B TruSeq "o 14w SRR 6 GO RN
XUk 2y /] (I11umina,San Diego,CA)) ;Frampton et al,Nature
Biotechnology,31(11):1023-1031(2013) (Frampton® A, { [14k — WA, 23154511
JIZ51023-1031 11, 20134F) 3 %55 R AF I ISR N 00 1 2 5, T T YIRS LAE BOvREs - #4%
B85 , ARPE AR Y HPRES - IR S ) T BT

[0209]  f5fT [ B PR 20 A 50 3G B, AEAS RIS 2 TR] A AR TR E A R R 2
T) 7] — g 110 % 4 22 TR A B ] — FE AR S BB 1) 25 2 2 TR A i 5 (R SR AR A
B0 AR, AR A — RN, e o 4n i 5 ML R fE gt o ok, It e A 1L
F AR I H s A0 2 TAL IR 1t A 5 2 AT DA N ] HE 42 i ok — & 40 00 & 2R AR, 1 4
Vogelstein et al,Science,339:1546-1558(2013) (VogelsteinZE A, (F}F), 953394540
1546-1558T1,20134) ;Ding et al,Nature,481(7382) :506-510(2012) (DingZF A ,{(H
IR, EB4814 55 73821155506 -51011, 20124F) 5 555 K, AR IS W FEASrh S s iEAH G
(A LA R AR T EE 1 A2 A sk T e e (M se e (RO TR

[0210]  Jra k[R50 Rladk A 2 M A, (iR H AR 2R IR 2 A

CN 112375816 B i)

[0211] &I

[0212] RGP SEA
ABLI AKTI1 ALK APC ATM
BRAF CDHI1 CSFIR CTNNB1 EGFR
ERBB2 ERBB4 FBXW7 FGFR1 FGFR2
FGFR3 FLT3 GNA11 GNAC GNAS

[0213] HNF1A HRAS IDHI JAK2 JAK3
KDR KIT KRAS MET MLHI
MPL NOTCH 1 NPMI1 NRAS PGGFRA
PIK3CA PTEN PTPN11 RBI1 RET
SMAD4 SMO SRC STK TP53
VHL

[0214]  FE—3esjfil, Fal e iAo INER B AR 5 R T FE DL N 2P (a) WA

VRARIVEH A 5 (b) R P SUARRE f 12 B A 2 AN R R o3 T B —A, LUE bR -
IR G, Hoih 2 /D— ARl L4 DU A R SUARES , 5 B Hs R R 931
ZMRIEENT R 5 (o) IR - IR S s (d) NFRES - IR S MR A, LA
R AT LA SRS e SR SR FR AU SR (o) LU AT S35 Fr A1)
(P AN BB I W B A IR Fr SRS Fe AR B 5 () S T4 AR s 5L 1A e S AR RE 1o
LRy 141, Ferh g e i B DX 1 20 552095 % 1R TR IS AN RTINS 41
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BB G I AR 3L R 53 15 DA M (@) A3 25 R oy F-as Hh A I AT i AR e FE BT RS F1
(IR SE N 53 1 AR AE RSN/ SRV o A — B SR , S e L R e I D BB - Y
ANF e PR - B 2B 222099 % [ AT RE MR S AN RTINS 5 I HLAE HA ST ol vp A 22/
99.9% [ ] BEPEZ AR, ST IS 7 A1 3R

[0215] i ]/ HIbras il BE 75 4

[0216] ot B 75 AL T RFRAZIR Y A N BRI 5 & — A EEW AL, Bl liBorst et
al,Bur.J.Clin.Microbiol.Infect.Dis.,23(4) :289-299 (2004) (BorstZE A, (BRI
AW R R PR 24 5 ), 5B 23 4155 289-29901,20044F) ;Aslanzadeh,
Ann.Clin.Lab.Sci.,34(4) :389-396 (2004) (Aslanzadeh, IfPRAISLES =R FAEMRD, 5534
L4155 389-396 U1, 20044F) 3 T 55 M/ MT AN JCEY 1Y TR IR ASNSEAZIR T
LI 25 SR = A S HH R 25 e o A BERERE OIS 00 N, SR PO B e A T i ot B
15 B AT SO AT G5 R BB RH IR 1152  INKAZER P] ok F 5 AR SRS e ok i an, Hon]
e H 55— A IR 5 ANSRAZIR AT ok B 5 BB ARG SRI s 49140, FoaT ok B 25 AE (A
— SR == PR AR ] — R A PN IR AR Bk 5 R N 25 78 ] — S48 2 AR R ) [R] — SR
AN TFIREA T 43 BT SO o

[0217] Y00 i B A 2 AE SAZ R T AR G A m A TN 2 AR Bl o R BR AR 1 S5 % 00 1
(R ER LHAZIRAEAA) I, I PRIASE Hh st B 5 AU A Bl M o FraR Bk 1 A7 2 IR D HERA
TfE 3 A1 1 Bk v P AR 75 8 EARFE A I B A VR A Bl 53 5l e A1) e ok e [ 22
FERIETINRAZIR , 1 A [l — 556 2 AR R 28R B 20 A b AT AR ) ) — RB B IO R ARk
] — R AR S AT A I — AT T, e 2Snt B 7 B nT A P IR RS SRS, iX A
(AT AR 7 A1 BB E e, 18 AR E T AIPRAS IR E S AR AR 2 H ) —FEAR o 1X
set DA N BB RO T WA B A E [ T MRS LR, SRR B kAT
Je SR 3 2 I ) T A PRZS 5 2 R 1 AR A TER G o 55 v AR AR e [ i
By S ARSI SR R M DR A K A 2 B 0%, e AR ok
I FIARES T LKA 48 22 B 1l s A R B B il st A TR A A7
FEVERS, B2 A5 M5 Hp i SR T TP SRR BRI B 1, i T BRI IR AL 15t B T .
SRR A/NS T B SOk BRI I 7 SRR S B AR R R IR e 2 ad F
s B e o AE— NI, PR 100 TER R K.

[0218]1  WJfifi 1] 2 it 2% 5 ik ol B R A T R i e [ 2 S5 5 e v PR A R R VP 2
TR A PO RS 22 B AT A TR B E 248 B AIRASI T 2O F NS5 3k
H TR :Mount ,Bioinformatics Sequence and Genome Analysis,Second Edition
(Cold Spring Harbor Press,2004) (Mount,{E=Wp{E B2 A S EE N0 H7) , 56—, %
TR G == kA, 20044F) ;Batzoglou,Briefings in Bioinformatics,6:6-22 (2005)
(Batzoglou, (AWM= BAFmidl) , sB64:556-22 11, 20054F) ;Altschul et al,].Mol.Biol.,
215 (3) :403-410(1990) (Altschul§ A, (o3 A28, 5521545 58 3155403-41011
19904F) ;Needleman and Wunsch,J.Mol.Biol.,48:443-453(1970) (NeedlemanfWunsch,
5 HEMF 2R , 854805 55443-453 11, 19704F) ;Smith and Waterman,Advances in
Applied Mathematics,2:482-489 (1981) (SmithfIWaterman, (B FHECF I ) , 224550
482-48971,19814F) ; H-4,
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[0219] LS rh, bR F A MR E R A T ASFIRE AR P Sy 2R 175
e (Ui B 1599 7 AT AAE DL N AE B () NMAGRIFAH LA (b) B 7 AR b e 2
RN 1o AR, VUE SRES - 2R A1, b 20— M ol =3 DU A AN
AR, B R R 40 iz MR E TR A 1 5 (o) 37 BEARSS - IR K505
(d) XIZHIRES - IR S WIEAI Fr AR L P A0 B, FIrad 132 #% 3 A E D 0 HL
F A SRR A A L A 7 2 s IR T 41 5 () bR 71 55 il 2 15k 3 HoAth
HAERIIARZS e AT e s LA K (F) i — 28 Rk 20 S5hR%5 - 915 M PR il 2 1ok B
fth 2 AR ATEATFRES 3 1 10— B0V W8 A 15 A5 M/ B R B o — EAE A Fh i
TEFRZS T A, T Rk BB RS 3 A1) S AR ok FC A £ 5 143 BT e s RS e 21 280 2 Hh )
PRZEFT AN TEO R o XAERIEE P R AT A A BT 254 T, Bl b 26 0 R mT [ Jas et i, 4312
LE AT I B I B o A — " S BIH, KE 7 SRS Ri 42 2102k H A R 38 A= 530 Atk
ELRA I AR ZHZAEAS G, MRS E) A B AAZIR - 7E 75— Sl rh K7 SIARAs
PR 2R R 1, a0 TR .
[0220] T b i 0 R A AZ R LA BT 20 SUREARAE S5 ety H S g b, mT S an B B2 A
PHGPEE: () fE RN S (88— 415 W e S W45 F N 552k B T4 AN/ sl o
DNAI HE AR AT A, HE A 28— AN 5 103 BT S ARs e Ry, A s (Aks 5
PR A PUE 2 E AL 5 AN R B AL FRAR KBS, SR A B 5 — e =4, 9F HIL A 2
— AP S I R A BB s a S s AEE kb s (b) WSRO IR A PIrh 26k
S AR IES 5 (o) 1E %I#@Uﬂﬂﬁﬁiﬂi&ﬁ TREYIISINEE — 15, Hrh 28 — 4l
R 513 BAT S AR e 00 A2 AR e S 0 AR TIUE 67 AL 5 58— A4
BT, H BB 5 g S0 a5 AR B kb, 55— 4110 5 1WA/ sk 28 519
Gy LS A TSR A S SR — R s I Es S S TR e AbR%s , O HIL A 28—
AR 5P RETE RS A1), @ﬁi/\’*’“*iﬁﬂﬁ%iﬁ@/\*’“ Ik UE R VA=
BB IS AL D — N T IRREE DL K G o s xﬁiﬂiﬁﬁ SR AHAZI ; DA M (d)
TE RN G TR G EEEE RN LU Y -, Ik AT JiF T T 851
SEA NS RIER S WA T8 s I Es A N S R S W
02211 {558
[0222] % BHELAE T HATA A AT 710 2 Al & o A2 — 28 5l rh , 1R 2 B4 (a)
— L IE A 5 PR A 5 19, 1X e 5| W F -5 2 SEPCRHP Y G4 b5 22 o 58 2 AR )
AZIR , FA B 5 W/ sl 519 % B B RERE R SRS AL A 5 | W s &
A7 A K () 51 ERTo: , A DS — e LR 5 I rh R s A1 5 [ (B,
KRIEFRI59) o AE—BCSBEHI 5 Sk s R - T R 5 1 45 & s am H 5 19
FE— LA, B SA B AE T A A By ik rp Al AR S 4 o0 1 B T e B o £ — 1t
SEEIR B EA S L T 8 4R A% LeH (VDJ)  IgH (DJ) FNTgK) B ZHAZG ¥ 1F (A A1
0] 5149 o AE— B S50 b, ) Sl s 4 19 B9 4 A TCRB  TCRSFITCR y [ B AL TR 1
RTINS A 5 |9 o AE—Ee SRR, 1R S B INAR, ATk AR B & R SR SR A AZ IR 1K
TN EEA R 2 MZIR , Frh NARLAC Rk BTt o £ — JLBPLB{B@'FP e Sailieg e ek
FRRINIIRE N 51 BB TeE W AR IoHT A% ER NI T o A — 28 S0 b, 107 S A
BRI/ N B EDNATY 25 O E 5 1 R Bk TT it
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[0223]  BARC G T HAORBITESSaBIA T AL H 2 ARSIk E AN G AR
B, A A A A S BANTE G O R A IR 2 M2z ok T F SR il
BE 2 AN, AR IR T R T 22 e Jaler e (1) FLAAR STt AT oAt 3 7L

[0224] &M

[0225]  FRIAEAST G ANITAAE S, 73 MIASCfl FHRZIR AL 27 A b ot e Ny - A )
FRIARE AT S BAEARSUSARAE TS SCRZEHE A BBLS , Bl dKornberg and Baker, DNA
Replication,Second Edition(W.H.Freeman,New York,1992) (Kornberg#liBaker, {DNAJJ
S, Bk W.H. IS HRktt, H2),19924F) ) ;Lehninger,Biochemistry, Second
Edition (Worth Publishers,New York,1975) (Lehninger, {(ZE¥{Y.#), 56 ik G B ik
t,H%,19754F) ) ;Strachan and Read,Human Molecular Genetics,Second Edition
(Wiley-Liss,New York,1999) (StrachanfIRead, { A4 T-ttE27) , 85— iR (ar - M H
BN, A129,19994E) ) sAbbas et al,Cellular and Molecular Immunology,6™ edition
(Saunders, 2007) (Abbas® A, (45531 TR 7D , di6hk RAEMTHIRAL, 20074F) ) o
[0226]  “LEX” RFEE TR — Al By i Bk LT 41 Gaan, Al ED) 55— k%
NS IVAREMN 226 Fr S 228 Fr SR80 s e 11 )5 1 o LU AR FT A1 1Y
TR ok S B - RS (Smith Waterman) B39 o PH 25 1k B T A FE I IH R 525 Sici e
PEE (Levenshtein distance) 2555 29 & 8 AU FE 5 AT b B IO ER 19 T & (E A %
BT

[0227]  “P 7 R FE ALY W SN 1 74 , BN A2 TR V) v A, FL AT O PR
BUE , Wik ZAZ R e N— D 2RI S 1  Firih— ek A6 7 41 AT U
[ —FE A — A 248 DL, 8B BT LU AR T AR S 5 G- Tl ok 2 f 1y
SR Bl i 3G SN R W s — N 2 MR AR AR sl EAZ IR 1 2 W o £ — A5
FEAEY AP SN 2 “BORIR BN, R S N i i RIS S B TR) B
PN 72 A2 SR Pt s B RRAR ZAZ IR Fh HAT AN o A — A J5 T, AR X B S 5
o FIAZIR SR A i A T 1R 5 | P vl ol AR e i A T A TR 22 - U S I N B4 (E
AR T IR G EE SN (PCR) ER IR ZR G SN 3 TR P A1 P 1Y (NASBA) RIAY 5,
WitE SIS T A ANASC 228 kP AT A T :Mul 155 A, 5[ % )4, 683,195.4,
965,188.4,683,202.4,800,159 (PCR) ;Gelfand®: A, FE[EEH]5,210,015 (fifi ] “tagman” £
B SZIFPCR) sWittwerZ: A, BE L H)6,174,670;KacianE A, FE[EH %L F)5,399,491
(“NASBA”) ;Lizardi,ZE[H % H5,854,033; Aono: A, H AL F A TP 4-262799 GRIAY
) 5 S AT, AR IR 18 i PCRy™AE o SRR v DL & B 3% f S I 0R4 T
T 00 S P A A S 7, DU 34 SR RT A& “ S 3489, 45040, 2 vk 1) “sging
PCR” 5k #iLeone et al,Nucleic Acids Research,26:2150-2155(1998) (LeoneZE A, (A%
W7EY, 552645552150~ 215501, 19984F) FIZAUSE Sk rh BTtk (1) “SE I NASBA” o GASC Ay
L ARE P HE” SR A AT BN o N TR S e fa B A AT SOV [ T A Wais SN )
VI, FL AT A0 S AH AR T SO 1o A R pHEFERE £ 108 18 7K IO 2% P 26 VR - T R A
£

[0228]  JACSCHT ], “valElE (clonality) 7 s BNk AW v A 2 [R] v b 2R 2 1Y) 0 A
st 2 BN LA e AR S I R B KB, SelR a2 ol 2 AR (A SO & o A
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WPIM- F R RS DR S 2 m u gt b5 , irid - F e R AR
P AR AN ek &, il dPielou,An Introduction to Mathematical Ecology,
(Wiley-Interscience, 1969) (Pielou, {EFEA i) (BT ERRE 7 Rk, 19694F) )
FREE 1T AN EE 182 o £E— U3 1], AR B FH vl e e v e it (B A 21 ) A~ )
e AR FIEA IR FOpR g, S e ve R I, AT DA v A e o B v A R
PR B —Fh B B s E Simpson B i, o FUE AN FEAT L2 1 10 v P ALK AT ]
HME R o FAth v P B G AEPie Lou (40 SR 51D A FHA 3615 5L B i
McIntoshZAEEFEEL.

[0229]  “TEfE” EARGMIS T 5 S AR DI — 5553 TR EE 4o ) BE 2 A% o« BE HpA U, “oe
P10 S AR B TN ek BAT o B2 U2 b il ok B T Jcanliesk it i SR A% R , Hgmd T4m i
A4 (TCR) sk B4HN 32 4 (BCR) 3357 o 75 25 Fh S5, s 22U A] G A T gHY VD T EEHE |
TgHIDT HHE TgKIVIEHE  TeLgVIEHE . TCRBAYVDI HEHE . TCRBAIDT HHE - TCRafIV I HEAE
TCR y [IVJEEHE TCRS[¥JVDJHHE  TCRS[YVDHELHE \Kde - VIR HESG 25 (1) Sl — 57 o e AR
FIZRhSIL K G ie sz ARIE IR (5 @B 11 - TgHukBel1-TgH) 1) 5 Rl s X o £F—N 5 i, s 2
HA RN 5 A LSRR ST AT A= F I e o0 I 2R s IR, v A R B R
AAAR K o A2 —BE S, Se P A 14 B A1 25 2 400 MZH IR IITE N 5 78 HoAth 5t
o, T I K AR 25 5 200 MR ITITE BN o

[0230]  “TEfEAE” S FRNTAE FIREE AU AR AN R re 2 R A1 R DS E A TR B
FLA QAN 2 B T o e 45 e AR s (gl 1t , 25 T-0FN1 2[RI EED « 13
A LEAGRAFIRE AU BEAR « RE “To MR 10 R Qi anbA N 225 3Gk AT (1) T 58
P R [ RS LS EE A& 5 ) X Arstila et al,Science,286:958-961(1999)
(ArstilaZe N\, (FI), 9528645 55958-961 11, 19994F) ;Yassai et al, Immunogenetics,
61:493-502(2009) (Yassai A, (st fl2), 8E6145:55493-502 11, 20094F) ;Kedzierska
et al,Mol.Immunol.,45(3) :607-618(2008) (KedzierskaZi A\, {1 HFEF), 55455583
JWIZE607-61811, 20084F) 3 %555 R “Fa R G FE G A e S AR B HEAZ IR K i 41 5
AT, FriR EEHEAZER v] 5 1 R EE g i g pirage 15 (1an, 2202 EE gn it L e e e il
F-555) , a5 Pk B HEAZ IR W] bt 15 Se B o e 2 At bE A BRI o5 32 4
(IR SY o AE— e ST, TR 1] (05 F /D 1OPANARRN O o B A fE Hfth St til , saie
R 5 Z /D 10RO e A A A Sy, Sep A ] (0 5 2 D10 AN F 1 7
BRI s 77 B At ST, S AR T 402 7 /D 10O ARSI S 20 o A I 2 S Bl b 1 26 e
B A T S AN TR s AR A — A B AR B3 A — 5 T, e i — A
AR EAZHIRR A CLEA AR | Bk EEAAZ TR 7 A1 AR IR E 4 i i A
5 WA TN A2 ¢ (TCR) kBTN A (BCR) sl A B, Horp i dl b I HIR P A A S
B iR A A | 4 SRS A A R Ik E2 g ek e AT I s BB R —— X N o A — T
I, N PR E se A PAZIR X Bk AT B, S N I 2R ME (B, Firak AR R 7 41 1
o) KRENE AR AR AT sk BANME S T A 1 e A5 T I i AR SRR A% TR
740 o WA UL, FEA B ER S AS R 1 e A 188 A AN R R e A o A0 A G BRI A 5 T, )
I3 AR R 4R B AT LU TR PRI BANN , 5l AT LU RPN TN , 2k 7] DALE ik
TR — B RE , B FEH AR T-CDA+ TN i sk CD8+ TN , Bk & FH 4 2 i Aric PR 2 1Y
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B AT —Fhok 5E Z R brid RN JEASSE  l W E 4 (B, &
i Sl bk D 25 55) SREEAEA, sl WFEAS (B4, A 73 ve ik m SR An i o sk A5 e 2R i
F XCHAD T T, A RT3 28 RO PR ES 20 A4 mT Skt 20 2R (A, Ieg 41 1 L e
) AE—NIEHI, £ A TCRBSEE I A B Fo PR (05410, 1 X 10°% 1.8 X 10°f)
VORI, BAE0. 5 X 10° 41, 5 X 10 (R EI N, 5 A0 8 X 10°Z 1.2 X 10°IYERIN 1 2 A
ARZ TR A1 o A S — AN Iy, A8 A Tkl L B se AR A0 5460 . 1 X 10°%
1.8 X 10 FEIPY, 5AE0. 5 X 10° 1.5 X 10°AIYEFEIN , 5AF0. 8 X 10741 . 2 X 106155 F N
2N ANFNIAZTHER 7 A1) o A5 BRI B , A% B ve A R 62— 2 4 T gHBE Y V (D)
JIXPFEAR b A X B IAZ R T AN o AF — D5 1L, WIASCR ) B b 407 2 frfg X
BEA0.001 9% B i AN 2B 5 sl 25 70 D — 5 1, WA ) TR b 407 2 fafg
X ELHAT0.0001 % ok B s FROARDNT 4258 o 78 55— ARSI , A& B se B il 0 25—
P AT TCRBEENIV (D) JIX A BB IX BIAZ R T A1 o A5 Dy — A5l , A B 5
A P B — AR AR 25 2 200 MZ R T EIN - HAT TCRBEEIVIX L DIX FITIX R X B 1A%
HER T A1 o A5 73— NS BIrh , A& I sa AU 0 15— 20 K B AE 25 5 200 MZ H TR TEFE N
HHA TeHREIVIX DX AT IX X B IAZ R T 1 o A8 55— AL i, A% B v A
A SRR AR PR TR AN A TgHBE R 4 1 28 19 22 S A RAZE R 7 8 o A1 S —
AN, A WA v A 0 B R B AR A Y T A AN I TCRBAE TR EL 4t i i
2N ANFIRZHR T A o AF X 53— A S, “BAR AR 7 B8 AR 99 % 1)
R S X AR AR Fr 8 122 IR Fr 271 G R A PR 9 L2 40 e 7 v g 4 — > DA
0.001 % sl AR PIHEA HEAT sl AR M TgHE TCRB Bk H —i847 o 78 X Sy — > Sigihilfr, “FEAR I
AT SR FERZ TR 7 A AR AT 99 % HIME R (U & X A H TR 781 12 A% IR 7 4 b
FHEE M IREL 41 2L 0. 0001 %6 sl B A2 5y 5l 2k 9 T gHEl TCRB k31347 o £ — 2852
s, pelE AR H A5 1052 107 E 20 FOASEAS o X RS (U E 24 ) AL - 10mL
SN AR AR o

[0231]  “HAMRIEIX” (CDR) 4R T ERE 1 (B, P sk T4u sz AR X3, 751X
S SHURIIR R AN, WITDEE 73R e RO s e DA R S B ik« TATE 2 4
G Rk A % HH A5 = >CDR: CDRIFICDR2 7T AL (V) &5 435 b, T CDR340 & 4397 Vk
Rl AT 2 AR 253 (D) (SCERE) Fdebz gt (J) DA e e g5 At (©) -

[0232]  “TEfEMEARE" 160 T AP 2= O b RS 2= s e AR S e
EE A o AE— BB St I, 5o A 2R KT Je A0 478 4 10 H0 988 2 AR AT DX da s DX B 1) e PR 7R 1)
i A — LSBTy, o PR 0055k 2 MR S AL ) e FE 2 o A/ — 2850
B, BRI PR 023k 22 /D L0 MR 2/ D 10" T R 1w A TR h R i A 20
— e BT, SRR 0 S D10 TR AR, S E D10 AN TR, sk = D107 TR
B ZE /D10 T . TE R R e T DU 08 se A A AR A, B TG T A 1%
(www.imgt.org) ,UNucleic Acids Research,31:307-310(2003) ({IERITITY, SB314550
307-31001,20034F) Hh T o v [ A E5040 4 W] W FASTARS S, I H AT i HIBLASTHL % (A
Altschul et al,J.Mol.Biol.,215(3) :403-410(1990) (Altschul % A, (43 AW~
B, 5215555 30128403-41011, 19904F) ) sl R BRI RAY &= sl e v B B 3 25 H
[0233]  “EI” RFEUH BAE 2R 741 22 e T S sl R 22 | AN T AR
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2 R AT 40 22 e R PR A e ve P 2R Y PR TR] — pe PR AR o 7F — T3 1], 3 58 =g
o1 e A ) e 21 5 BRI figeade v I 2R A e SRR R 58 , A SR J2 TOUE Frafe , T BE AR
Fgeade vo AR H N2 B SR re AL EE Fh SR 2 SRR [ ok gk v A o
WL, K55 BRI A (s v P AR AR S 132 B v 2800 281 By 3 e v R AR R o B T H 2K
Hh, I HLE S st e AT SRR e o A R0 2 R [R]— v PR ZUAL B s g2 10, 72
X PR e v [ 2 TR TR 81 1) 22 S e e s RO Bl e (B, 0t oe B B R DR 55
TE) i B o AE—EE ST, TUE B e T3 QBT P e e v P 2R RO AR | ik
S ALY -Ractisa s YA R A A= RS IBU VA1 ) DIk =K & ane AP IEN S0 Y Vs SECE A @S

[0234]  “HANRIEX” (CDR) A& 4R ERE 1 (B, k) sk T4z AR DX, 751X 3
SRR G AN, NI E 3 SR DU e DA R S L e fi o TN <2
5P Rk 118 F A5 =/ NCDR : CDRTFICDR2A7-4E T 1] AL (V) ZEA43srh , [T CDR3A0 533557 Vs
et 4RI 22 A8 Gk tey (D) (N EE4S) FIdEfe gttt () ARG € G543 () -

[0235]  QASCRT I “T5 3" 48— MR AL EAR R Aok E D — N MR «
LE—AJTM, V5 AR RIR B B REIR , X 25 5EMah 2 35 1 v A 2R P O fid 12 o
[0236]  “BifL % iE” 4R AR S ok H Tl AR I — A sl 242 R R Y st AL rad i — 4
(AR Z IRl ME— X R

[0237]  “wiflhmic” s HaIE IR BEAL FIDNAI 20 AVE DX B, o mT Fl T2 e MR e i Al i
o H A ki H AR sl 5 M e 51 RS 0 o a5, AERER R RN G hRic T A £
NS o R bRl B IR EAIR T4 FRECEE 2 741 (STR) « B AR 25 2514 (SNP)
T DNAIN Z S VEIX B AT DU SE PRI 4IDNA,, T DL 1 4 SRRNA o £E — A ST, 28 MEIX
NI ZDNA A —A S, i e (o i AEOR Y B A ok 2 e T A R B %
FRId o 45 53— S B , A= AL o AR A B Rt bl 5 e o0 — e BRI
FFo

[0238]  “PyAR"SEFEAE R — KON A S — Pk 2 BiE 2 A2 BRAE A 0 5 U TA R A%
FR 741, T A R E 20 A2 R A THA N BN G i o A T, BT SO g B s
I, W UWIPCR o N AR AT A N IR B NI o« R U, AR AT PARSRAEAE TR A A DAAE
I AT AN I A o A — 5 T, PR —Fhisk 22 BRI N BR 7 A1 DA UE e B AN N 28 )
RE G YR DR EERERE, IS0 A1 AT DA S Fr i B ERERS b DA E R AR AR U #E %
TR & o 0 T ARG i E AR G105 ANEN RIS 741 KA RHIE
LB IR T S e B - NIRINFREASCRBIRN “B 25 7407 A KRIR AL T4,
TN N T R EE PR AR T 40 i STV R e S5 KO I i AR R P B (XL, Bl iSelvey et
al,Mol.Cell Probes,15:307-311(2001) (Selvey®: A, ¢/ F4fotas), 45154:45307-311
UL, 20014F) o BT N AR ELFRHANPR T B DA N 2L 5741 : GAPDH. B, - T BR 2R 1  18SAZ M
PRRNAMIB- LB H

[0239]  “PAFAIE” 248 F T8 T T S A A A 7 T A Bl sl AT 3B 15 R e o £EAS
KT RN Se, e 2seb ik Aot e vk SOV ] (A, 2 i Y w5 [ T
WARSE) /S SCFRppRE (BN, 28 R o T QT A 743 B A P T U B 55 M — A7 2 21 )
— ML B A BB A Y AR G 1, R R R A A O S S 1R AN/ B SRR
— IR ERE (B, £ <X PN ) A] D ol B Y Bk & H BRI, 5
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—Zas A T i, s A e &5 .

[0240]  “Wf/INER B R HETRTT IR R I A o 1 AROE SR E R AT S (R 76 T 45
HiEH

[0241]  “PRES sl BEHG AL Mo R AR AT e 5 B A= M | 7E IR o Fh gl — 2k
ZAEHE RS AR I — Pk 2 MAZ R 7 A1 AT 8 R R e 28 P A i « “TRED sl B
JHEE” S TR PR S 2T i i A D A e A A PR ) e S o PR EEL R A — P M IR 2 g
BB T — MR Y BE SRR o TR ES I AR R 2 FH IR E2 sl B B A= MR 5 B0, Bk
SRE sl Fr B B AR MR AR O, I HL A FEE AR T v IR ER R 12 PR R R 4 i 1l e
(CLL) S VEREE 41 1 s (ALL) VIS PR E 6 ME 2 P (CML) SRR Ve 2 s (AML) L5
A PR AN R AT < TRIREL IR 22 R VR R (D) ORI I e P P PR ER 5 94
(MGUS) =4Ik I (MCL) 58 PEKBARNIIb LR (DLBCL) i BB A 7 £55 ik (MDS) T
MO 55 ldnJaffe et al,Blood,112:4384-4399(2008) (Jaffe A, (1LY, &5
11245554384-439971,20084F) ;Swerdlow et al,WHO Classification of Tumours of
Haematopoietic and Lymphoid Tissues(e.4" (IARC Press,2008) (Swerdlow: A, WHOZ
I AR EL 2 AR 43 25 CGRARR) (EISRffiE it 7EH LS (TARC) #TIEIAR , 20084F) ) o ANASCHT I,
“Benffuies” s 51 M BANI kA MBAN AL B HO4HII (BN, R 4n) rvk e ok i e o [
i, TN S a0 M TAN ek TN AL & 140 bR ol w e e

[0242] TS H M E— 4 CLuEeH17) Bk R il e “Fl e A b S “Til—
PR o0 LB sl RGBSR FRAE A 7 81 Z TR e FE LN PR AR AU AE Y TR e T
2 BT 7 AL S 228 Fr SRR, N T 2 A2 H R EL B0 5 R e A B R, sl AT
Z IR 5 W5 T SRR o« QAT T, FITE B 21 “ e bR S A B e [R] g T
Pl R HAE A L I i P 2 62 O 88 s/ MBI LR o [l 71 4 B R AR R kA5
M55 5 71 WiNeedleman and Wunsch, J.Mol.Biol.,48:443-453(1970) (Needleman
FWunsch, (A5 85) , 484555443453 11, 19704F) Frak iy 57k (Bl e 41 4
BT ry “GAP” B2 J7 , U i = Ko 22 il b oy K 1 e A% 27 1 EATL/NEH (“GAP” program of
Wisconsin Sequence Analysis Package,Genetics Computer Group,Madison,WI))mk2i
VR SRE « AU AL B R R — 12 1 49 P sl A AU B g A A
U FE3E T Smith and Waterman,Advances in Applied Mathematics,2:482-489(1981)
(SmithflWaterman, {57 FHE A IERE ) , 5524556482489, 19814F) (5T ILMY “BestFit” FLfF
(&3 B = e D50 A A, BT B = K7 32 il b 0 A W) bt A% 7 o AL /N (Wisconsin
Sequence Analysis Package,Genetics Computer Group,Madison,WI)) .¥a)i&ul, 140,
N TR S ERRFH A /D95 % Rl—VE M e A I 2 e, % 74
2 255 9% [WAZ IR PR kom0 0 D) — PR , 5l T DK 258 T A Az R
BEZ5NMEHTRIGEANSE AT

[0243]  “SRREEEE S N Bk “PCR” & $5 FH 1011 DNA B 4N P [R5 | P e i Ao 3
TEDNAFF I SN o # ) E F , PCRAE Tl 88 55 M 5 | W 5 5 s R BEAZ R M) 25148 DLk
SN XSO LR DL N AR BRI— IRk 2R B (1) (AR, (i1) K519
S5aha i Ak ok ERr, AR (1) fER =R A 1, R FAZIR 58 S g e s [
QASCRT T, AR “IE [ 5197 A0 B3 5 17 vl B, O HoRE “Berar 51907 A0 M5
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W W] B A o i Q0SSR T, A ROB G RE AL IR I HAA S5 —3 WAEEIA7 Y
], D) T 1) 5 | 5 28 2 M S SCBE I EL A A A i, 9 F ELSC A 5 | Wk &5 & 204 M A
SCEEFE L) 2 AMZE A o 1 5, B SR AR IR 1 AP B A A R SR AR BRI R
T o HARIGLFE B BRIV AR SN [RIATE 3R 2 [R] A SR i 2 B T AR U ) 5 il H R
PAAIF 2 IR, W A N 2% Kk 87 : McPherson et al,editors,PCR:A
Practical Approach and PCR2:A Practical Approach (IRL Press,Oxford,1991and
1995, respectively) (McPhersonZi A\ 4k, (PCR: 52 F /5 N FICPCR2 : SE ] 75 1) CRERR
H AT B TRLAFT AR, 23 50 T 1991 4EAI19954F Hi b)) o 0, 75 i T Taq  DNAZRE ke 3 K0
PCRIH, Bk R HEAZIR P AE>90°C M B N AR, 5144650~ 75°CYE I N it B R ok, HL
SIWAET2-T8°CE Bl NI N AEAH o R3E “PCR” 1A 5 S M IR AETE 2, S H AP J-RT -
PCR. 5K PCR HE5PCR AE HEPCR 2 HEPCRA: o S N AR T L AN (40200nL) £ Ll (40
200uL) [FFEFE N« “WidE S PCR™ 5 “RT - PCR” S& 415 2 H SR SERNARL A1 % B /1) LA DNA 1) 1
BESR IS PCR , AN BUBEDNASR Sl 1, (il anTecot t 55 A, 2% 4115, 168, 038HH fiTidk
ZEMULS T AN “SEINPCR” S 45 B 46 SN A T 1 W L S S = BRI 18- 11
ENPCR SN PCRAT 2 B ., DX 1 3 AR T 3 W 00 S N = g s A = S i, 81 4
GelfandZE A\, ZE[E % F]5,210,015 (“tagman”) ;WittwerZ: A, E[E % F6,174,6707F16,569,
627 (R ANZYKD 3 Tyagi®E A\, EEEH15,925,517 (51135 1 XEEL R LS| T R
o TSI PCRIIAS MY 2 ;2 N fEMackay et al,Nucleic Acids Research,30:1292-
1305 (2002) (Mackay A, (RZERITST) , 253045551292 130511 , 20024F) HiAg iR , 1% 3k
WPAGI T AIFNASC . “BLAPCR™ FR T BLPCR , H 55 —PCRI Y 141~ 55 b 85 —PCRIUAF
A B8 ZPCRIE T — 4L 5 W, 2 5 1A b I 2 DA 55 25— Y N BB & .
WA FH, T LAY BE SOV ) “WIEa 51907 e 5 T A s s — 4 8815 [, F 2“5
S R T AR s A 10— Sk 2455 W “ZHEPCR” R h 2]
(AR ARN— N 22235 7 4) A5 A — RS TR S P RN 254 TRUPCR, 45l 4Bernard
et al,Anal.Biochem.,273:221-228 (1999) (BernardZ: A, (/S Hr EWML ), 552734555
221-22871,19994F) OB SLINPCR) o 18 , A AT B4R 7 SR AN AT 5 4 . 8 &
PCR” J&FE 8 B v - s A sl A i — sk 2 i e S 211 - BT PCR o 12 F PCREE £
FEIL ISR M e & & iR B G AN & o — Al 2 2B 7 /s N T e &
DL, BTk 22 - 1) sl N AR AT B el S5 38 7 A1 — 2 53 4T « 255 3 81 AT DN TR AR sl bR
FEWTRESINRR, H BAE S —MIS 00 N AT — Ak A Te g it . I IR 25 7
AIEIFEDL DR e R X B < B- LB AR 11 GAPDH. B, - fBK R ) AZ M ARRNASE 55 T
JE FEPCRI B AN AU il H AN BTN, anfe LA B LS TR SO NS0k
Ffr 7~ :Freeman et al,Biotechniques,26:112-126(1999) (FreemanZg A, {(ZEWIF A, 26
264&55112-12671,19994F) ;Becker-Andre et al,Nucleic Acids Research,17:9437-
9447 (1989) (Becker-Andre 5 A, (RZIRIITFT) , 51745 5£9437-9447 D1, 19894F) ; Zimmerman
et al,Biotechniques,21:268-279(1996) (ZimmermanZy A\, {ZEMIH KDY, 55214555268-279
71,19964F) ;Diviacco et al,Gene,122:3013-3020(1992) (DiviaccoE A, (FEA), 55122
H5E3013-302001,19924F) ;Becker-Andre et al,Nucleic Acids Research,17:9437-
9446 (1989) (Becker-Andre A, (IZIRATTY , 2B 1745559437 -9446 I1, 19894F) 3 555
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[0244]  “GIY" E R RIRM S B B HIR , FoAT 5 2 REARIE BOM AR , BRf
F0 UAZIR 5 B R R T IS i o B AR R PR AT BCE AP PR BB o 15 [P ) A e 5
JIAZIRERE v ADNARNAZR SRS T o A8 HE A R FR A INAZ IR 3 81| B EAR 2 A%
BRIV 7 AR E o 1855, {0 FHDNAZE S REAE 5 [ o 5 I BE Al AE 14 2 40 MZH TR INTE
W, BE 182 36 MZAH TRIVTEFE N o 5 W T 2 PRy g s S b, il , 450 B AN 5 191
LRVEY RS RN, ol R AN Bl B 24 5 I 2R S B USROS o S0 B8 111 HAR R T 5
PR R ZIHE S A AU 5 B AR R, Ak PAS TR 20N IPA 255
CHRFTUESE . Dieffenbach,editor,PCR Primer:A Laboratory Manual,2" Edition(Cold
Spring Harbor Press,New York,2003) (DieffenbachZm#t, {PCRS| ¥y 5286 2= T, 2820k
(B IRk o = R it 4129, 20034F) )

[0245]  “FEAF45” & FEXTREIRAL 1B A o3 e 2 05 8 e A0 A7 B O3 I BB O TR E 1S
O A, BT AN TR0 A SR A 28 e B s 4 1 B v A 3 O R R v L o
1357 2 M7 2 AR GUS I BN SN o — kg, BUR A5 0 8 5 A i s )
DEIIE R FRAEDC AU, T3 sKQ A 10 P] Fomimi2E A7 90 % [ T BEVE B E A 132, Q420
A ZRIBEEAT99 % [ AT BEIERE IEAAAI L, S5 O T— 28l -, JCHE i T & s
FEAEE N IR~ & |, S SR AT 0 VE e P B BRI pR ST B, i 471 3
BOHIRAL I BT RAF 53 = T 7 S 3B S AL IR TR AT 40, iR R 32 FH T s e 2
HEFEIEAH (carry forward extension) EIHRATIRE S8 STALURE  DIME SIS B OR3P R I S5 IR
Z51ER.

[0246]  “Fp A3 45 F el 3 BOR A Bl 1 e A1 sl B8t I e A IR I A1), X R
A 50 A BT 55 2 BARAR I S A B A (05K [ DNATI 37 F- & A7 j it 4 3K
) SEB o Fr PR Bl i A5 e 7 S A TR B A3 03 o 1 F, 7 4112 B o) 4911 40 JHIDNA SR
75 il ok DNALE R/ A B ARAZ R HE A 5 [ WSk 3k AT o il i 10 53 55 L S AE APAE DS AE S At
RS WS G, pHAE) sk HLAE S5 AR o KX P a5 s S i 3 21 152
[0247]  “FPAIbRES” (5l “Pr2s”) ok “Gehd” e Fa b4 B A2 H IR AR Y I B TR , OF
BT S BN/ aaB B N B — R A RS H ) ZAZ IR AR B 7 SIhR %S A 1
ARSI BERAE DR A0 [IAZ AR 751 o 7 HIBRES R I 4 21 A% H R u AR 193 - iy
a5 - i, AT DAL 28 2 A IR sl AR N B LU B R R Sk PR R 51, PITiR 2R 1 2R
G WAE AR A I BN DR ) ZAZH TR 5l MBS B 5 “Dras - ZALH IR
B DR - B 5 T DIBRES AT R/ N R AR 75 DL N AS TR
FNASC SO R AL T O Te Bt FH T BRI Uy SIF RS 41105 : Brenner, 38
[ % #]5,635,400;BrennerfllMacevicz, E[EH %L H) 7,537,897 ;Brenner et al,
Proc.Natl.Acad.Sci.,97:1665-1670(2000) (Brenner®: A, (SEIEIEZ BBt FI) , 2597
£:551665-167001,20004F) 5 Church®E A, BKIN % F] 4750 303 459;Shoemaker et al,
Nature Genetics,14:450-456 (1996) (ShoemakerZE A, { H ARG ), B 144:55450-456
1, 19964F) sMorrisZE A, WKL R /A 4H0799897A1 ;Wal lace, J2[E L F)5,981, 179 Z55E )
FREARSA N/ S e BT B TR 25, A R AR T« T s PR 1 12
A BIYE E — R ZAZH R AT RR I T X ARSI EUE 5 20 T R T SE I S 0 At 57 <2
N ZRAZ R T I R B R M 0E , — HARZS UM AN 5 55 o A — 2R ST, I
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HIBRZF IR AT 2% EE6 2 100 M HTRIVVEE N, 510 2 100/ MZ HERINTE N , 512550
MZHTRITEE A, 5122 25 MZHTRIVEHE N A — 20 S b, (0 A hR2s 2, B
—HHP AN AARES AT SR — A I AT HAFRASE i e SR 22 22 /D DA (1 AR A
HRR 7 s A8 HAD ST, (0 SRR, Hoh— P R PRSI e 41 5 [H—2H I Pl
A HAARES ) Fr SIAHZE 22 /D T ANEE s 78 Sy AN HA S 0, 6 SIARas 40, Horh—4
AR P51 S ST A AR RO A U R AR /0 10% s s
FABSEE, EA IR 2 /D25 % sl AE HAth ST Birh , A A% R 2= % /D
50% o

[0248] ¢4l

[0249]  <110>1E N AEPIHE RN 7]

[0250]  <120> I e AIFREE A TR A M55 153 A

[0251]  <130>848US00(37623-739.601)

[0252]  <150>61/841878

[0253] <151>2013-07-01

[0254]  <150>62/001580

[0255] <151>2014-05-21

[0256] <1606

[0257]  <170>PatentIn version 3.5

[0258]  <210>1

[0259] <211>24

[0260]  <212>DNA

[0261]  <213> A T4

[0262] <220>

[0263]  <223>5]¥)

[0264]  <400>1

[0265] agttctggct aacctgtaga gcca

[0266] 24

[0267] <210>2

[0268] <211>24

[0269]  <212>DNA

[0270]  <213> A T4

[0271]  <220>

[0272]  <223>5|¥y

[0273]  <400>2

[0274] agttcggget aacctgtcga gcca

[0275] 24

[0276]  <210>3

[0277]  <211>24

[0278]  <212>DNA
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[0279]
[0280]
[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]
[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]

QI N T4
220>

<223>5|¥

<400>3

agttccgget aacctgtcga gcca
24

<210>4

211>22

<212>DNA
QI N T4
220>

<223>5|¥

220>
<221>misc_feature
<222>(1) .. (22)
<223>nita,c,g, 1kt
<400>4

nnnnnnnnnn nnnnnnnnnn nn
22

<210>5

211>12

<212>DNA
QI N T4
220>

<223>5|¥

<400>5

gtattttttt ct

12

<210>6

211>13

<212>DNA
Q2> N T4
220>

<223>5|¥

<400>6

ttcagggggg gct
13
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[0001]

<110>

<120>

<130>

<150>
<151>

<150>
<151>

<160>

<170>

<210>

<211>

<212>

<213>

<220>
<223>

<400>

Fro3R

&R 7

PP SRR HEAT KR A5 150 A7

848US00 (37623-739.601)

61/841878
2013-07-01

62/001580
2014-05-21

PatentIn version 3.5

24
DNA
ANTF5

514

1

agttctggct aacctgtaga geca

<210>
<211>
<212>
<213>

<220>
<223>

<400>

24

DNA
NLF%
514

2

agttcggget aacctgtega geea

<210>
<211>

3
24

54

24
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[0002]

<212> DNA
<213> ATF¥)

<220>
<223> 5|4

<400> 3
agttccggct aacctgtega geca

210> 4
Q11> 22
<212> DNA
<213> ANTJF51

<220>
<223> 5|¥

<220>

<221> misc_feature
<222> (1)..(22)
<223> nisa,c, g ort

<400> 4
NNNNNNNNNN NNNANARANN NN

Q10> 5
Q11> 12

<212> DNA
<213> ANT/F5

<220>
<223> |

<400> 5
gtattttttt ct

<210> 6
211> 13

<212> DNA
213> ANTLF3

55
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<220>
<223> 5|9

[0003]
<400> 6

ttcagggges gct

56
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2 1 P Fe s 5ot 7] 403 AT TR PCR;
PR A BRI ik AR
K IEAR 63| 4 (5)
\
. \
/\\ 19
A\ /
\
6 / N\
\\ 11
12 1R 8 3] 4
#47% 2R PCR (13)
) A

\ 8

17

Z{1A
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100

7_, 104 105
\/\(
103 \v 102

AP (> IANHEER) \
AR BRI E0Bh / kak /

115
101
106 LR34 (130)
------------------------- —_—
\ 108
1 \ 17
A (2 IANMEER)
45 B8 S B 1k
112 EE%RT] 49 (107)
3 \e
/ Q
N\
118 110

A% ) 38 A
2| 43t 4TPCR
(111)

120
B AL o

&{1B
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3/20 1T

7

1224 — 1212
#— K IEN pam
1220 1222 P,

1226

 IRTIHN)MNMNIMNY

% =k kA l AR /KRG 4/ A 7] 4 (1202)
i
1216 \
1226 1228 1230
1232

l 1206
PCR v
4 1208
)AL
1C
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1300

N
NDN J

—— 2z 7. S A -—-AAAA ... AA-3’
: : ~ \ 1308

lv #FC-3] 4h A= FLIT 7 1B K (1318)

AAAA ... AA-Z
—_ 77/ A A A s A A, 1= -

FaL 7 7] (1310) 1313,

314 "~

l - 1. C-3147 (1312)
3E1¥ 7] 49 (1320)
N o o o o A A A A A A B Y r'AAAA . AA‘S'
- ------ - ——---m—mm——m-u
L l & )RNA (1325)
A A A A s e A i i
1331 l 1% A TATHA M3 £, (1330)
37 —CCC .. CC- 2222227222077, § ||

&{1D
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C1

/_
2104

2100
2102

Cq T P R R P P e e Tk"‘
E—

&
<4 o
Cr o o o o o o o o o o o o S S o S S S S S S S ) ,
[ Tn- !§®
_:;;;@&

[&]2A
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(RAE2A)

2112 e L e e o e

Tk+1

o 0 s 0 2 A A A

Tn-2

%28
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2205 T

2210 J D V(2208) " {

2206

Cp T T T T T o o R T s

2206 [ Qgﬁ
o —

2200

2202

4
\

a
Tk

Tk+
«— &
Cq e o e o o o s o o o 0 o o o o A A s Tk+ \\\/

S
i

2206
~

EmEnm
-
2

2206 “d§$ — —
\\\\\\- Ts Tﬂ o
Ts+1 \\\\\\%@ — -
Ts+2
&]2C
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(XBaBE2)

|

SIS SIS SIS SIS ¥ A

2212

\.

AL

Ts+17 Tn-2

T R e P P e ]

&]2D
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2302
2308
2314

2312

2310

2300 J (2324)

2320 l 2322 2326

l (2340)
2342

l (2344)

&2
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2342

I ) I

\ l (2346)

2350 1 (2348)

l (2354) 2352

&]2F
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i - 2458 2460 2462

- N / s
ML
l/ : / ) I\12457 2456
24542455 1(2474)

2466 l (2476)

l 2468
/ 2470

PCR

N\ 2472

751

K2G
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oce

8ee
(2ve) G | 5ot e/ U | 5 447 / dy 3¢ a &\ .\L\
s =/

/ 6ee

x 3

-
-

9ce vee
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4300

N -
l

123456789 ... n

saw LCOCALE
ass LCCECCELE
esse LcCccatt

agttctggctaacctgtcgagcca .. tccatt

agttctggctaacctgtagagecca ... tccatt
agatctggctaacctgtagagcca .. tccatt

agttctggctaacctgtagagcca .. tccatt
agttctggctaacttgtagagcca .. tccatt
agttctggctaacctgtagagcca .. tccatt

_gagtt<:>gctaacctgtagatcca e tccatt
=wacttctkictaacctgtagagcca wee teCcatt

4302 4304
4310

[&]4A
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4406
4408 l
4420

\\ 456789 ... n
I 2 gt kctggctaacctgtagagcca .. tccatt
e 2 gttgtggctaacctgtagagcca .. tccatt
I 2 gttt C’gctaacctgtagagcca e LcCccatt
I agttctggctaacctgtcgagecca +.. tccatt

3 agttctggctaacctgtagagcca . tccatt
agttctggctaacctgtagagcca .. tccatt
7 agatctggctaacctgtagagcca ... tccatt
M agttctggctaacttgtagagcca ... tccatt

[ l]agttctggctaacctgtagagcca +«.. tccatt

| |agtt©gctaacctgtagatcca . tccatt
1 |acttct§<ctaacctgtagagcca e EOBALE

\ N

\ \

4402 4404
4410

J

%]4B
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fRiz LR 1
kit LEER 2
1Rk %R 3
kit LR 4 530
1Ri% IERS

ik LEER 6 _/
1Rk A &R 7
ik FFER 8
&% R 9
& ik LA 10
ik AR 11
QD 1&ixfER 12

POSDESHES >N

% R Log G50
.——&i"
%) ]
&
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