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REAXPHELAESEUREHEH, BFRELEWFRBURRRA LR PN FHE. RNA-Seq fEH
—RENER. RENEIAARFREIEREFANAELEZEAH AR, RNASeq A B RERNFRARAL
B4 P BT A RNA K8 R R B cDNA XE#THF, BLEHH X i R(reads) BT 1 FH RNA ¢y k4 £,
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RNA-Seq and its applications: a new technology for transcriptomics

QI Yun-Xia"?, LIU Yong-Bin?, RONG Wei-Heng’
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2. Inner Mongolia Academy of Agriculture-Animal Sciences, Huhhot 010031, China

Abstract: The transcriptome is the complete set of transcripts for certain type of cells or tissues in a specific develop-
mental stage or physiological condition. Transcriptome analysis can provide a comprehensive understanding of molecular
mechanisms involved in specific biological processes and diseases from the information on gene structure and function.
Transcriptome has been challenging due to the efficient and fast procedures of RNA-seq. RNA-seq, refers to the use of
high-throughput sequencing technologies to sequence cDNA library transcribed from all RNAs in tissues or cells, can be
used to quantify, profile, and discover RNA transcripts by sequence reads. Thus, the transcripts can then be mapped on the
reference genome to get comprehensive genetic information, such as transcription localization and alternative splicing status.
RNA-Seq has been widely used in biological, medical, clinical and pharmaceutical research. The detailed principles, tech-
nical characteristics and applications of RNA-seq are reviewed here, and the challenges and application potentials of
RNA-seq in the future are also discussed. This will present the useful information for other researchers.
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PEE I EEANRBBE, BR4¥. Bk
A, RFHAESESHAXEARMES LI, Hhi
FRA¥REREERERURNBRZHEAR,
BEFEPLENERY, REFRERENRETE
i fE# RNA(mRNA)M DNA £33 EAR. Hit,
mRNA #HiANZE DNA 5EARZE4EYE B LS
B— B R, MATARBEEN SO LR R
K, LEETRFPFRVESS 7 4l (Transcriptome)”, #
FARFEHANAMAER XK EFHBRIINERE
TH R ERMTA RNA K LR, FEQRE mRNA
k455 RNA(non-coding RNA, ncRNA)* 31,

BRARZEEIIGE RS WBR R
AR, THREZERRZEEHANEITAMER R
MR ARG FHBRTAFR, HEXEEIER
FHEREFEEEH. B/ %240 WEER
. XA NEREYHITHE wEERENE
SREM, MHERKRAE, S'F3EKy, BEEAR
iR BN, FERUSERFTERTLIBTMA
W44 T (A /78 B 2 36 K S B9 AR AR,

ESEZMTHILER, 2XEARBER, Bkt
PARERFFI N BRI T EMMA, B—RERRA
RYMX—GEETHRAN TR, BHEBRE, BE
i — £ U F¥ (Next-generation sequencing, NGS)F-&
BT ¥4k, RNA-Seq(RNA sequencing)$i AR B A B2
SHERE T HRAFW B4 )X . RNA-Seq, B
RNA W7 XFR¥e AN P, —REILRRBERKFA
GRS B R AT RA TR EARD, B AR
BIEPEHBRAKFHEZ DB R ESHT
B, EAVTHEFRANERMEREKENREN, &
BERAKRAMFEFANBAERE, BRI T &
BUYIN s LA & cSNP(SRASFFFI B H R E ), #
PE A LI RARG R, B FARNE &K

£, RNA-Seq L% PG4 T8 A5 i,
IR XHEE R B AR RESHITRN, R4E
HRPBEFAES, EaRAERULEE ZM
BRHiE, REMEARRERATAENEKRT
H, B 2MATEY#URE . BE¥XHE. KBRS

RAGYHRE AXFETESF S RNA-Seq B
H—RMF PSR L, X RNA-Seq JHHE, Fxl
AR B B BTN L FEBR 5T B A My i R AR AR J5 1l Y i
RE—ABHLEHER, HMEPEFHE— S5
KHREHTTRE.

1 RNA MFEHEATEEG

Bk, A MEEENFEAREEET RNA
W, B 2005 LK, LI Roche 22 E]A) 454 HiR
Illumnina 2 & #9 Solexa H A ABI A F ) SOLID %
AR F PR B B — AW P B AR A #E AL, Z 5 Helicos
Biosciences 2\ &] X # i 884> F Ml /¥ (Single molecule
sequencing, SMS)H R , #i— I FF X FRVE G B Ml 7
HEERNF, BAXTASEHN Sanger WHFT S,
FERESEUFERR, WFHEMREEET
B, S FENFREERFIKRENEZRIGET £/
FEEWFMEAARMNAME, XHERR
ERREHHARN P UNERAS SRR L
Tk, BVPEHBRE L,

1.1 Illumina/Solexa

Ilumina 2 &) B 8 {8 F 5 & & 77 {2 Genome
Analyzer(GA), H & H# 0 AR “DNA # (DNA
cluster)” 1 B ¥ #4 K ¥ 4 4 (Reversible termina-
tor)”l'3, R F 14 i321 Wl ¥ (Sequencing by synthesis,
SBS)HI S, WFREM T, (HUFCENEE.
¥ DNA BEDLITHIG#E/8% DNA #misvim Lak
(adapter); ()N, H— ik DNA A B
5 FEE BRI PRI S, BInREICH
dNTP FIE3E Tag AT E A PCR U4 (3) 7™
4 DNA % B Ay @RS E
HERMPBREE T REERBENFFI DNA FE; (49
BB, ¥ 4 FgiRicH NTP. 3(99#
DNA ¥-& 857 i E1) 38 18 73 LU shill R 18 34 . 3@
TSRO R, NS4 FEENNFREE™E
X R B3R, B A W R AR DG E f id R AR
PR,

GA fE R FH—RMFHARF &, RASHERE.
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xR1 FBEEEENFESER
Hlumina/Solexa Roche/454 ABVSOLID Helico ]
Rl GA IIx GS FLX SOLiD3 HeliS‘zoIsJe S5
b )s )¢ Pt =t ERMAR EEN R BOTARE, [4~7]
EEiR )2 W )= g
SEHIEEK (bp) 100 400 50 35 47
¥4 B/ (Gb/run) 54~60 0.5 100 21~35 [8.9]
4 Mb BHI($) -2 ~60 ~2 ~1 (101
BRI S) 540,000 500,000 595,000 999,000 [11]
HHR(%) =98 99 =99 >99.94 297~998 [91
TR b2 BA, R i B (8,10}
EFE) 4 0.35 7 8 [4~7, 11}
s A HE; BRI AR BEEK; i3 E3 o TR, XER& /
I E8¥Es BITHER fAj%E, FEE DNA
ET: - FI L
B ke ERERE; REE TR, RiRER /
HRF RS BT EME

H: BT NGS ARRRE, RAMSTHEARSEENSEE, WFFINKE. SOEEMEgEEMm,

HER. EREENKETRESRBTNYE, £E
HERAETEMFH—RUFEE. EHEXR, Iu-
mina/Solexa Ml FFEEAM AR, HHEEET GA
IIx. HiSeq 2000 ZMIF1X .

1.2 Roche/454

454 A B A FT — AW F AR MBEE A, 2003 4
JEHEH T HE At R T A SRR I FF £ (pyrosequencing)
MEEERERANFREM, FoTHheR:mm
FHEMN ., 25, 454 AF%P RSKA R, H
T HEREE RS B K A M F & i——Genome
Sequencer FLX System., HKill 8N . (1)MF3CE
g, #HEHES DNA s F0H 5 DNA Ay &
FTHER. 300~800 bp M B R, 7EH BE s L8
#3k; ()AL ® PCR(emulsion PCR), G— Mk
DNA FB5—1HEE &, FE/MNIRHEET#
TSI PCR 7318, (3)PTP #AR(Pico Titer Plate),
B—MEEBRIEA 454 AR KK 454 PTP BERKY
B— /LA @EBRIF A E ERNRE T
R BE WABE R I A PTP FLIN, @i B &
HIEEHERN DNA #Fm4 1,

454 LEMRBMEBRIEKK, HERHRERD,
BAR. REMm, XFREEERKEKHNA
WMk BtEMERRAY, CIHEREANEE,
1.3 ABI/SOLID

SOLiD(supported oligo ligation detection) RS 7E

XEWBFPCRY W AES GS FLX R4HEM, #
Bk B L1k DNA F B, T AL PCR. BT
3k B9 W) 2 SOLID MM = AR UST. DA g8 2 X
REGHREABEMEN . EERNKAKYE 8 B
ESEIOLBHREY, HEH SEWIRCAETOE, 3
Wi 1~ 2 (BRI SEIEOLE S BT, hF
2AHER 16 ARER, MRA 4 A%, Hik
BTN 4 FRREA R, THEE 5 NE A
T ER SRR E: K SOLD MFEERLE
W DL, IR R R X e N RO o
F—RUFNE-REERNESA | FFH, W
FAGER T RBZ&FE 3 1 ~ 2 U RBREEE
B, MERE 6~ 8 fuBER SRR LER, XH
LhREEET 5 AMWE, HEB 1~2 NHEGE
Bo D, B RKEERMGBIBHR LS 6~7
NBEFIHFAER, MR RERRNEDE
11~ R2PMFaEER... . JINMERZ)E, 5IMEE,
FHREZRHAF. ATE_RVFHSIHHE—
HRIB—OL, LK FHEE 0~ 141.5~ 641,
10~ 11 fii..... WBEER, ARMFRNE, Rrl#
BRI BB GES, FHHMH AN RBEFF,

SOLID AW FRRALETEABEHKF R
BUME 0 B R L B, A TR 4R B B0 U 4 A
T Solexa MFHIMH . HFEEH, dTFIER
B, BREEENERTEARIENAYERY
TR,
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HRE, BIMHFEREIRS, RMBETRIERY
TR AR RBRATEMFS, TEEUHR RNA;
THAZHEARBERR, HURNEEE M ER
(FEEZHHESBE)MEEFS); WRMEGH H R
FERARR. 2R FHEREEREHRTY 2,
5#& R AF, SAGE RAEEMEHFIHIE R, B
2R A REEANRIKT, BTEEER
HEEZRRBIEGERI, EXIREREREFS
RARLARHE T B I X HER T B KHEsERP,
MPSS AN SAGE HiARM#, fiATHMFT
B RS THEE B-E8B2ETH R Sanger Wi
P, REXENNF THE BREERK, MEH
EEY). PCR ¥ 3. 5afE% 0] fEL e A il A {1 4
MERESE PN, FmRH T HE .

HHZF, RNA-Seq ERE A EEZMBRLEE
2)e WBFHES: HBEMES I ERERBFS,
BERERSBROBAE, TSN A MEE
7. EEFKEPAMEE RS R A AR
HFARR B, R AL MG 238 K5
FERME SR LN ME RS RE, EFE
HESHEESNHBTHEE, QFREE.: YR
MBS AN LB E L RE, QMTEY
MELERASN. TR IHEREES, A
WERTHYOMERGE, BB TR
TR AST, IMEEXEYHHRANEE,
Bt Wang %0% Xiang 20U 1 Vera &PUHH
RNA-Seq AR RN AR B, W67 A S R4
HAT TR . FERESRNRmER, RAFHNHE
RA, IFEHHIRGI T A8 X cSNP, UTR X

2 RNA-Seq SHEFAFHALK
SAGE . |

HAR iy MPSS RNA-S: |
R o3 Sanger BIF RERWF
w5 WHERIES  BFEHES  HEkES
S FA~-100 bp - EARRE Ed 2
EE [:] f& ]
Hi [ & &
ERFHE  LHIILERE REH >8000 1%
®#HEE
LF R R [-] [-] AR
SR A
B RNA BIE £ % &

P, (HEHRNEE: BT 6 MIBRANS
SRR, RN EENERRERRENE
FERAE, WS R RRIENERRZ &
Bk, HmshARMIEENC, Mo, RNA-Seq BEE
e ¥, ERHEAREE, TEHEHHS LER
ARBELBEL, RHE AT RERNA ROEDRES
S, AnEEEE T4

4 RNA-Seq B9 H
4.1 HRELHHR

F FH BB B 2> BE AR B RNA-Seq B R TT R K
ERNEFBENMREFE, 45 5307 %%E. UTRs
K% 52 DA R H I RIX B £ % . Mortazavi %06
Xof /N LA R i A R B B LEAT T RNA I 2,
SMFFBFS, BART 90%HEE B REEC AN
S8 F o, AR T AFFI 280 1E B AT 5E
SRR E RN RIRE T H RNA BIEER. 3KiE
UTRs X ZEF )8 3 F X 38 X #7819/ RNA Rijfk,
2008 4E Nagalakshmi 201 i RNA-Seq £ R 4511 %
FE BRI B2 B (S.cerevisiae) B BIE A 80%F 85%
B SR 3H R, [F4E Wilhelm 2P B B f0
RNA-Seq 456 B 5 B 76 T B FH B2 B (S pombe)
KEHMBE 5'H 30K, XBETAMRSFBTIHFLZ
BIRAHrL B 5'A 37KY% UTRs K& H, 7EMIERE
B, R IRFAET EHEEME, XBRFER
35 F ARl mRNA R (isoforms) LA 7 69 8 #,
I mRNA EMRBERNES, XRSRTESH
R T RERI L, BT 3 RIm L RS}, 5
A %% UTRs N i) L% ORFs (uORFs)# B kK1,
M 17 B 340( L BEEFE R B 6%).o

2010 4E, Zhang ZEU7F] FI B %F A %% RNA-Seq £
AXFRRIEKTER 8 M EHTIHF, L2 38 650
ARG, B 5ZHNERERTNCNERE
R, B 7232 2R R ENTERX,
Btz sh, BEEE 10 595 M EHIS B FF1 29 751
ANFERIEK M 5F1 3'UTRs 7. RA Lu Z08% 4%
B KRB BN (Oryza sativa indica M japonica)
HATHFANFE, $EH 15 708 MRERIFREK
(nTARs), 3+ HiEIH 6 228 MEFELE 5F/3 35k 5
FE E /D 50 bp,
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RNA-Seq i ] % 0] ZF By 2 (Alternative splicing)
PATE B . Sultan UV RN 3 AKH
ME R mRNA BT T 2 REMR, K 94 241
AN S, HPA 4096 MREFH, EHREER
B, #b 8 FBkERK (Exon skipping) /2 #E #E1E BY 8240 —
FERER ., B RNA-Seq BT BR, B
48% A KRB F A B 808 W2 BT R E A A
F RNA-Seq $iE 07 45 5.(33%)P"' 1 EST/cDNA ¥
B4R (20%~30%)1 &, ERIBEIFH, L
NRREFASTHERZLHTAEEY, EFZH
FF3 EST/cDNA #2511 20%!41 4 4413 300,140,
HHX A AF By e R A, KEBREW RBA
KIPFBTFHEERAE, WTREERZLRESD
REFEEREAM,

42 HREZENTRAR

AEEBFIERQUMARALEE . RBEFIHE
AHERFF)F H, RNA-Seq B/R T HBKHE S,
Zhang ZFUERHKREH FAFTHFER ZAT 234
R EE G, MRERMRABIEME, H,
173 RAEERAKZE, B4 RNA BiEREA
R Rk, He 61 HHREEREKNAT, Shah
S WOIgek e 0 24K -0 TE F5 B M L AR /I - i A9
A4 TEMFE, £ DNA KFEERT 32 M
FXREE, HEERAMEFHEEE, MiTRAT 2
ARMEDTH RNA HBBEAGIFEH WY SRPI
M COG3 MEEMFI), LREBFRNRERA
TEEERY., PHIRBHREZ—, FEBIE
PSR EEREE, Sugarbaker ZH ] mRNA
O ) e o T g A kot BRRE S EAT AR, BB
THESTEEN 15 ARNERE, B FXEHS
ERMXHNAEFRERBEEEEASNBX,
Chepelev 207 1F] B RNA-Seq Xt A Jurkat T 4030
CD4' T HMIS B FHEfT I, 23K 12 176 F
10 621 4~ SNVs(BEFFRRZAERK), Hh 4 703 F1 2
952 T RA2HH .

43 EEAREKEHAR

B 20 k42 90 SECHR I, DNA S HE#RTX
HEMEEREIKEHR. RMETHZERGM
BEFlEE AR RBRATERFS, EEREIH K mRNA;

THZCHEARRBERR, LB NEFEERBF,
H X B H 092 H R B KN R —T
XA A RO FE R T SR 5528 Ak B B A= 4 B I B
WER . BT RNA-Seq BERREERN, BATLIKE
R M E RNA IRIAKF., JEN L, RNA-Seq
A EARBRNE— I FREXTBE, 3F
X SE B 2 A (R 45 A AT H L . Marioni %1%
RNA-Seq s S ARFER I 2 5 FREHE F HH#HT
THE, HRAAFMA Humina 56X A
Bk RNA HEGBHTIF, 356 MR RNA H# 5
B R (Affymetrix A FEDE R L. R, EHRIR
&R % P #. (False discovery rate, FDR)ME ML T,
RNA-Seq LS H 2R 30%MEFRXEH. B
FEERAEH, Numina KR FHRIERERENER
e, BAREMTE A, BT Xiang F YA RNA-
Seq il DGE £ AR4M7 7 ¥ % £ 32 A B T A J5 I3
FAHE, EREZIRERNERLREESANE
RHBREAN, 124 BRELZRLAFEE
B ERART AR, X—FEREXVRALEREN
VAR R0E M P R 5 F S SR RS, FEARRAR
b HE PR P AR R 2 T MR TN

RNA-Seq —MFHISR KM BB ETTLUHHER
RARSRE T WEFAHSTATMETEHER
HATE Z PR HEAL 3¢, RNA-Seq B8 AR MR
MM ERA KD BREESRD. MR
6 40 B -6 P2 | Fn Ay B B RCO R
ik, kBEEAESBPEEARATL, FRER
FARBEEERRENBELBR,

44 FREXFHEFAR

HFHFARH—NEETERRZAT S
ncRNA, BRI #EEILEER, 24 3% EHA
RERAMEFA RNAY, BT RB 2%8 55 A
FHRIVBEAY, HAe 1%mMBEHRATE R NEERD
4TS RNA 2+F, B ncRNA, ncRNA #EINfER
S RNEF ncRNA MAH ncRNA, BIZERBRESR
ik, REE—-RIIMARAEEZXEENIE, £
EfIEEH RNA(GRNA), 2K RNAGRNA). /b
B RNA(snRNA) & /MZ{~ RNA(snoRNA)Z; 54 F
BEAIEK % ncRNA(IncRNA)FI LA microRNA JfAE
9/ ncRNA(small ncRNA), FER MG, HRE¥E
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RESZ2AMEEAEERERRC, SHLEEX
ncRNA HIAFFE KF 4 HF F /D ncRNA, microRNA
BEA19-23 M HFRO)F N FEEIESRS RNA, £
BHYPRAREREXLEENEZEREHR TP,
H5ZMHXH—%IE%HB RNA—siRNA, KEH
21~24 nt, £HEY /N RNA 53 FRIFERMG, R
& microRNAs fll siRNAs X/MARL, #ES5ERNE
KRS RE, BEEYARMAKYBERR
B(J[54]° .
F—RUWFEARARS R ZEELR, EEn
EK 5 RAM microRNA 1 siRNA KEHRZE, X
% RNA-Seq 7E ncRNA U FFH5T # Lk MPSS A JL
AEERYE: BETEFOEREMRAE, FHRK
WM T EEMEREE. DIHRALE, A 454
FHAX /N ncRNA AR E A BREME, BEM
K& LY FmEEYHE YR, LT HREP,
PP R R KA YT, XEHTBERT FE
/N RNA, BERR, A 454 EARBF/D
RNAs BIFIFHE R T —2H /N RNA MEH, KA
Piwi-interacting RNAs(PiwiRNAs), X% PiwiRNAs 7F
WIS PR BAL P RIK, FTRERBEA Y E Y
AR AT REEN), llunina M SOLID ¥
BRREBITHEEBIRRL 454 T E L, ATRERH
R E9/ RNA i F£ 78 35 B . Morin 2% A llumina
W) P75 AR xR 24k B 5 B9 A 2K E RE T 40 i G
RNA SCEE#T TR, XTHRABAXEF KRS
T 600 HWEITH, L ESL 334 AT
104 1~ microRNA 3 , Zhang %P7 50 t A1 H
Tlumina M) FHEARTE KRB HLEE B 181 MZRIRKE
Y microRNA, B T H#ij7KFH microRNA BIfh 5
IncRNA B FFFIRFHREYEZE—EHiAN
REREBEE, HIELEREENRORBRAAIE
B, IncRNA 24 B K4 Y5 DaEc ), 5984 |
TR R B M 2B AT IR R S SRR PIAR L,
A% IncRNA HINR AL FRIRE B, —BiAN
K TF 200 nt AR Z A HRIDEE ST 5% 740 IncRNA,
E4 Z B IncRNA KB M JLE ot B+ LT nt A%,
KT LAS A 5 Fh2EAI . TE @9, XK, WETE
B AN R 0T IncRNA T DLES A RER KL
FaFoitk, mMETERERX, AVERARES,
BASWMALTIEE, B2 RNA ML RAERN—

e/ RNA BT, Peng %1% WA Hidr— 40 1Y
FHEAR, fE2Ra B 5 T /R E %% (SARS
PR HIN1 ZRRBURE)RRE, 5 E4M IncRNA
B ZE AL 18 B BF N 52 R A not-so-random 5| 73k (]
X PolyA HMiE PolyA. ZISFIIEHGBEE FAH#TH
BY), XRE YR /N BT A E cDNA XE
HATRERNF, SRER, BRERTFERETIEKR
B IncRNA WRIEREDL, #75X 8 RNA 53-7-7]
S5 THEYARMERERE,

4.5 REELFHREEZR

DEFMAEEFREMSHFHEANHTFREN,
AR, RBMAXMERAPEFEHOERK
P, BRB TR, SAERAOERERR
BEM, RNA-Seq AZHRBRTRIBMENR, B
LD 75%, HIFRKT 90% A bR B 3 I S N E
BERNEEARED P, I, RNA-Seq G5 REH,
EE—- MU ERAPHFERBNFERXE,
AFEREREGD EENARED. #IRIFES e,
KRECT 3 MR AP AR A SREE
SHAA, AMREBBMNERNARS RS HEHR
T 487 4 F1 453 MR RA, HPmERS R
EERPE—ERERBARABA L& 1K, K
e 7 232 FEERK, KBS ERK
EHBE T O A4 cDNA ZEFEP,

5 RNA-Seq s EPksR B & e RS

BEE P AR BIAR Wi 28, RATRRE X% R4
FRERNFANNF LA, EBLRAEL, BEa i
HEZT, BRATHRRAEH TR ERE 28K
BT RO RANFRITE, WFERKERE
EAKRES, FINFEREERERXHEK. R
MHEHALFTAFERAR—H, RNA-Seq AR WEIEE
—RFFEE: F—-RERHBEEEFTFROEL
REXERT, L A0 A0 A B A ot i R A b X 4 5E 2K
MERER, mewERENFR, REHEEH
PR B S, KR mms N S R Uk
WH A ER AT ZH TR RNA R FREAEL,
A RRIZ AT LI — BAREOR R AR AR SR
MESFRUFEFEFHUFEAR, URERHEKH
REREMAFREMESED, K=, BiiME
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BEAFEAAXBTERZWESERE, XMHEE
RERAA RO EDEERSITZBIRE, H o
of B 400 i o, /0 B 40 B 7 A 0 P R — A R R
BREE, BEX A ENHRGRET —EH#E,
M Tang &'°18 37 T —fh mRNA-Seq 5%, B LU PCR
F Y A M) mRNA 574, BIath T
B 8 /) B 0 40 B R ARG o A o B BB R e L
R HEEH R # A poly(A)EBE 1 mRNA,
AEER 4 K ZHBK A mRNACKF 3 kb)) 5K
Wi, FERERERERTFNTAGER. BRIk
SRR — L AR R 4 AT R R A B R
BAREERBHIF R, BF, RN RNA-Seq £
ARERAFFIE I FE R, XX FrFR4E
B NEE, R single-strand sequencing"# strand-
specific sequencing!”"1$ A B 7R #F B ff PR 53X — [A] FH,
B BN RNA-Seq BEAR K BRI— 1 EEF [,

B R RNA-Seq HARE I & FhFp EXE, HIAEN
— M RIRIE2E M FH B AR RNA-Seq B4 B 7- i HAh %
FHEFRARTT RS BEaE R At amE B
R ERAFERERESERATE B FIL”
BB Rk, T HEBRAGE % Ot AR
Sanger EST i F 2K, AAEZE#R H T RNA-Seq &
KRAEETH BN, KATIRKBEOREF, AR
NEE R RAERE AR, 720 AR
RAFEEENRESFOAERS T, —FBEARGEK
#HH—FEARBRROES, BEN—NEYERE
WEEFTEARLEHEANDRIES, HlFHH
3R (Sequence Capture)i RERLEE T 5 FIR B
P, FIRS R SRerRAF R A B, BREENFH
AHERFEI ., BEFRGSFHBE, RETFTER
— PR RG, B RERNATCSFFKRRE
(A RWAER); T RNA-Seq HBI, METFTER
—PMRRRE”, ERNRARITMIRFHEEH
BANEREBEFERER, HEBEHXERY
HE—2 K B A P A ) i — 2P R, RNA-Seq &
WEHFHFMRTIE L F T,
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