TLIRAO 2

2019 4E55 47 55 1 )

ZEEF SABR,F REAREERNKATLLR
doi:10. 15889/j. issn. 1002 — 1302.2019.01. 006

LR

ERE KO8,

xmefe' ) FEA, 2L

[J]. ST R A #5,2019,47 (1) :27 - 30.

16 = o i B2 AR 5T 3

RuA, FXR, KA

(L A AR FR R 2 R oLy, ALt 1001765 2. KHEAT ARl BT bRl S 6 I EOR BT B, Kt 300192)

TE R DA HORTEAR O DU L5 5 HBT A 5, SR RGN )8 SR H B 21k S22 Ak, DA A 2 R ARG
HORNKZR O ZARNMEW 2 FERED ™ PR R R it 2 o AR, DL PCR BEFEAR 5 i AR (DNA SIFHA o (R i1 %

R PR oy 3 A I B A R VA . AR SO X —
KRR RN mE B 5 8 DNA I
HESES: SIS XEIRERG: A

DI TR 420 ) A B AR AR A AE B8 R BE A
BR2555 75 10 H t5 K ¥EE TEAE A, R S v F 5 8 R
143 . 2016 AR R L IR BT AL 1 55 21 45, 5 25
PRV g Fof i T B 1996 4E 79 170 J5 hm® 3Rk | T3 5
2016 4F [ 1.851 42 hm® , 520 T3 110 £Z 30K . 2016 4FAf
R I R R KSR B S 1 7 b Al b ke Je AR, EE S &k
SEIGHEUE T 05 B IR R bR 0 e ik R 8 R i A7 11 2 S TR
SRS EE . 2016 4F, 2 BR 26 N E KFE TR AE
Y, s 19 M ERRPEZEMT AN REER, ZRPEX
Rl A S R R VR | SR 54% T Kk E R 46% 44
FEPEFCIEEPN I 8 N KM X E K, 7E 2016 4EFpfs T
1860 J7 hm® L IEREY) . 2016 AFE5ESE R 149 i Fe KR
SRR SEE P BTARAE N ORI EE . 3% 5 AN E ZmE
S [ PR TG FR IS B T AR 3 R R ) B ORE TG AR 919
R EH O, IR E IO R T SRR A, e
it A7 75 00 BT AR AL O AR R A A BUR B BT A
JIN AR R I R AN BT BUK RS, (A B AR AT 2 AR RS
BT RN ACAE 7 o A 2240 e 5L R il Ak i AR R
BB RET AS8EE B E N ABYE O 20 B0, © i
N AR 22 e T R AL B R R A I

o i A 5 DL A P A T R B D R e S R R AR e 1
H 25 Ik, DK B PR A i ) B 5 WA A oK, B0 ) e L R A
DB AR R AR XN 2 7 56 DR 7= b e & T8 1) 75 B2, 5% T
B 5L = 5 A TR B BT P IR T TR
il & 4 R B 57 ) EA 2 T R v 1 [ 5R ) A R R 4 o
PRI, T P G oA e 30 2 P 4 i DR ARG ) 77 2%, 3 ST R L 1
Kl AR R I M55 2 2. BUA Bl s 2 ARG I 4 AR 3=
FLAHE PCR (A HE AR O B R (DNA P H AR, AWF5E 0
YR U T 5T PR A — 8T B34

Wk H 193 :2017 - 09 - 07

FGWH  E R R LT (45 :20162X08012003 ) .

TEHT AN R A2 (1986—) , &, =z KB, T R, FZEMNF
FEFLIR KGN 3 ARAFFE . E - mail ; esmacloed006@ 163. com,

WAEVEH R FAS W, BIBFSE 01, 32 2 A= 3 56 R ARG, W 2 R AT 5%
E — mail ; zhxj7410@ sina. com,,

GRS A — Ty A A

XEHS 1002 - 1302(2019)01 - 0027 - 04

1 PCR BEFIHEAR

RBABEE P 154 R (polymerase chain reaction, PCR) &
H R d ) 1§ SR X U7 3k, A4 % PCR AlE # PCR
(quantitative PCR,qPCR) , £ PCR ( multiplex PCR) H] 7£ |
— AL H R B AEE A 2 A sk 24~ B AR RS, B
JE R B, (H T2 qPCR Z B M54 T, [F A
TE LA E PRI Z HE PCR 2 5 ~ 6 H ARMEW L 52
BRASHI 5 5K

Wit 7 2% 5 DR A A A AR T AR B A R B H 25 e
R SR BE 2 4 I, B A 77 1238 HAIG AR AR
M R SR 75K o IR AR IE T gPCR /9 5] —Fh SR B2
AT RNRIE , BRI N & R S 126 1Y 96 Lk 384 FL
T AR F e @ R SR R O A . TR N B TR R
S5 19, T8 SO AR PE R AE [, AT W] A T W] — ARk DNA i £
TR 2% A RR A SCE E i PCR FE51/585 Fidki (real -
time PCR array) , 256 B R 00 2 K5 B9 38, X R g BL R i
TS % BEAE A R T A I TR AR , 30 ARSI 38 o

PCR 9 A i b ol BB 396 5 I 5 TP O I I 98 N 5L F
2009 4F 37 FF X B R AR RO S R I oK, K 4
Decision Support System 5 JRC GMO - Matrix H #9155, % 4%
FEARAR SN FE DR S e R e AT A A I 2, )
IS UE R M 1 PCR J7 ik, AT [RIBEFE 7 AR oSl
39 FEALEE A o 3D SR I BB A2 A5 50 1 S DU 5@ i [7) B 6
TR AT A RS, o 5 2 AT S8R ) 3 il 5 I R A 5 ke
DU L il S ARDRk 7= il B R DR , 7 B R DR R S 3 3
rh R R A

Mano Z& T 96 fLIHHI AR i1t 1 7T [A] AN 15 Fofr e
K E ok 4 Fhis SR K TR 2 Fhig SRR 19 qPCR B3], 4L
TS 21 DR R 13 A SNRIE AR A S A PR A
PR, KA LOD 7E.0.01% ~0.25% 2] *

Cottenet 555 T 384 fLARE A 1 47 &£ gPCR 3|9 FHR
B, AL T 3 T qPCR K, AT [A] I AG I 7 AR A
47 A AR T, Ok R SR B4, R AR B LOD Ik F
0.045% ",

BRI &S00 = 5L T 96 FLARFF & T b MU 1 i FE



— 28 — TR

2019 4E55 47 55 1 )

Kl QPCR B8, 485 7 A IREEDR 5 Ao 1 S g g
PEF 3 AT Sk, T 25 80 22N L 1 2, AT A2 )
IR AR 1 A TR A A A . Heepr, 96 FL U i
Eurogentec SA 23 FHI/E , M S Life Technologies 23 ]
SEMLe T AR ERRA A AR, BE— 2P T RS
RS

2 BRER

FLRES F (microarray ) K DNA it B ( DNA microarray ) ,
R BRI e L R R R 2 B . B
T BAGE o AR R 0 TR IR E, BB — IR
PR VERf AR R AN R AP 2 ) DNA P 31 R AT 58 1 | 2t 0
A, B BB E SR A o AR AR Bl s A8
HOR B R BORBRAERT L A SRR R ke &, v]
JiE e B P R il IS A W 3 P s pag 1 e =1
PSR ERE T

FE RIS Fr B AR N T 2 55 R D 1) iR JE AR %, A% PCR
A0 A I Y B A 5 oy, B TE A I G ek TR A LR
e,

Leimanis 2577 % T Silverquant® & B #6075 1 F % 5
PRSI, 32 5 v ) PR R 190 0 e Ao ) A= W 28 AL 4 18 7= 400
TE RG] (5 B T Z AL T PGk B w5 7 45
PEAFSEPE 4 AEESETRICAERIS R BIER  LOD 76 0. 03% ~
0.3% i, Tengs 25Ut T4 125 4 J7MFATHHY Tilling
R TR R A K 2 BOE P AL R EAAR 351, Al A 0 o
AL . Hamels ZE3F40 T Eppendorf 23] ¥ DualChip %
FERIN S L 320 i AT — R EEAT 3 A PAT IR, B 12
ATCHE T AR IR LT AR S FD 6 > control
X IR ZE A TRINE] 1% AR 848 0. 1% 9 GMO , i
FRF95% " Kim HEEx 19 MEALHEIEIT R T DNA
AL 27 AN EREN R TR P RS 358 JH B F R
PEFTP IR ; H v S5 R S A T A4S 2 4> GM R E (13
A GM £k 3 > GM =R 1 4> GM AR 78, Jr ¥k R IR 29
H0.5% ", Lee JF A HEIE RGN A 40 & 4 A A R
B 2 Ao AT 7 MR KRR (P35S INOS , pat , bar , epspsl |
epsps2 .pmi cryl Ac il ery3B) , J i e M R A7, REUESH AT
iKF]0.5% "%, Turkec Z41%F 3 4~ GM KT A9 4~ GM E K
FERRIE F, FeiH531 T 1 830 4~ 60 nt (YHRE, e 220 6
33 ANEREFAT T X 43 12 A GMO S IR T 1 E50kE
BRI SR A A T3 e N RO . AR A RS A T B
FEXoF A H LTI U030 4 B i AT 2 B TR A A, A ) 2
BT 1%,

3 SEEMNFHRAR

JEAESK, Lh Roche/454  1lumina/Solexa £ ABL/SOLiD iy
A2 A0 il 2 4R (next — generation sequencing, NGS) 1%
KUHES 1 LA A R W) R W 0 G AR Bl 27 0F
FETT L R T DNA P 5 5 (Sanger 1) ,NGS B3
Hiw PERIBAR S | AT LE AR A B[] PN 7 T 485 6 TS 4
I, DATI S 3% —A~ 0 ol 94 e D] 2] s Sy 2 V) 8 A = 4
SUREABETE . EHTLL NGS BEAR JyHafif i) 4> B K 24 L A

AT Y EEF AT k4 F /N RNA T
JF IR A7 ST BT Iz WA TR Rl i
HERFEZANMR G, NGS AR 1 LR B A BN 4
)53 FHE 2 SRS A TS, SR S B 1 el 2 8 X3
P X A B THT A T4, AR R b A 2 T LSRR 4 2 5 e S Al 2
TR Y127 FE R R R o N 4 B TR 4 RS i A i B 2
R Y A

H AT E N AL T NGS B AR T i i 55 PIAG DU 1) ot 55 4 1
A . Tengs 55 FI) % AL 7 5 2 0T 500 7 ik 16
TR T R R I T SRR AR B, 8 FIEW T NGS £
ARBE NS I LRI = o (EL T RNA (I 2 b5 5 ik
5 n] AR BT (R R, i RNA (550 B 2 BE  , HL3: 80X
WHFE LT RNA 751 1) 25 080 3 A7 47 A6 R 1 M PP 45 2R .
Yang %5 FI| Ff] NGS AR XI5 KR Tle - 19 F1 TT51 -1
T THAE S E BT g i BT B AT 5 20 {2k
M P ERBEE , HBEH AU SM IR DNA 46 A 5 B, I H a5 R
FEAERE LR TP P s 2

X TR b BO R R 1 4 2 2 10 v, e (0 (A0 75 SR
FETCTEARIA AT B, T NGS BEARAE 5% L R 737 45 5 s,
AR Zhang SR NGS BRI B HE 4y 1 4
150 kb W AKFLBE AT T o0 5508, — P AR SN AN
RIFH RS ALS P DEEEE S, 45 a5 1 4% PCR
Fil FISH J50 4432 B0 E ™

Barbau - piednoir 5] F] NGS & AR X 1 R FALK) GM
FHEAT G TI0 ,  3 Blast Hext & 30 H B9 F 9], 88 J5 353t
IR T qPCR M . 25 HUE I, 33 2 A B0 B % A
AL GMO f Rl S ™, Fritsch 45 Ji NGS H A Al %
FE E R AEME , 5 R UESE NGS % ug 5 qPCR AH L BT ELAR
W AT ERE S R, St AT 5™ . Sahebi
ZEXT NGS HARAEAH W35t 1% & Fh b B R TR AT T 25846
NGS B fif AR 2% Ge S AS Be M e 11 [ AT, {HL [] B R A 4
1928 A7 15 2% 9 B0 20 2 o R 5 4 R R R Bk
Willems 555 NGS 7 A by FH T4 5k R A6 I v 1 25008 4307 7 %
HEAT T8 A AR SRR KRG R AT T 7 Ao #ir , 32
THRFHE PEAAXNFAEF HES R e WA, A NGS
FoARAE GMO Kl r i o AR A T B Al ™"

T RS A EY LA B R (Bl R Eok
S5) AR TG 22 5 I 7 AR R 0 B0 R A RE S B X
M AFE R BRI, X EESECT & 5y A 55 1
AEWME B AT A R B T VA e e IR B PEZS SR FTLL,
4 PR 201 T 2 531 T DU 7 R s AR S 30 A 3880 7 e S R R, 7
WP Z B mee st s SR B R thny s B4 E
X B DNA JE 1, 105 P A7 R B DU R 8 X e ) S R 4
X I BB 0 5 L AT XTI, AH L F A R R 4 o 22
S, U H AR SR, T AR TEAIR, 2 =30 NGS BFAY
FB TR K AT A M S I AR A
AN T2H I > (whole exome sequencing, WES) LN YL i
R IV UE £ AR ( chromatin immunoprecipitaion, ChIP) ™7 | [ fif
H I ¥ ( degradome seugencing ) BU O DNA H OEfk N
(methylated DNA sequencing ) ") ] {37 54126 DNA i /F

(restriction - site associated DNA sequencing, RAD — seq) ™’



TLIRAO 2

2019 4E55 47 55 1 )

S
TE NGS My Z TSGR B A9 7 B AR 15 i, ©AE IR

PRI S SUAFAEAR S AR ™ 7 ARG L DURGIN 458K, 41 %
Ei‘ﬂ)b#iﬁﬁl‘/ﬁﬁlﬂ’ﬂ:?(ﬁ??ﬂﬁ THh R &, =
NGS H AR (RHBAL) GMO 9 EZHR B, HETHoR in A& N
2H DNA 4T 2UAT 432 3 28 4™ 4 LT W G-
et dT W, BAR Dy 4G (1) KBTI 48 B PR 21
DNA K ¥ ¥ (long template — rapid amplification of genomic
DNA ends,LT - RADE) ,iZJ5i% 1 RACE 3 AR b1 2k, SeF
PR AES W B S8, PolyC N 5 5 F 805 19 4 1, vl
AR AL R SCFF1 5 (2) Y 394 F /9 PCR 3%
(linear amplification — mediated PCR, LAM - PCR) , % J57 & Fll
AR RO RGE, 7T LR R 2R & 45— 4% <DNA, ffi
BEAILT | )2k —5E cDNA J5 , 4543 LA 17 550 PCR 974
APARAT HAR B 5 (3) AR RR P D A G PCR 3%
(nonrestrictive linear amplification — mediated PCR, ntLAM -
PCR) ,i%Z J7 & LAM - PCR ({9726, Jorp 4% cDNA JE R4
B, B HEE DNA $23K 345 3% — 45 <DNA G791, %
07 P Bl s B DNA JE BECREAL™ 5 (4) ALAHES PCR
1 (SiteFinding - PCR) , i J5 & T2 BHEHLG | P4 44 SR mg , B
PR EFA FrFeR )5 52 R R 55 P Eext, ] B
BAARAT H A R B, — BRI FIK AR — 5 (5) B s 57
PCR % (locus - finding PCR,LF PCR) , 1% J7#: 5 SiteFinding —
PCR J7 L2601, fHAE SR PCR & LB A I C HUF 51 it
F S T3k W AR MR B A0, B U Z 07 vk H AR H 1 47 4
HAF— DTS, — I FHHCIE /T 500 bp ™5 (6) o338 3

AJB B I P (high — throughput insertion tracking by deep
sequencing, HITS) , 1% J7 15 i Br Ak ZE R 41 DNA | 2K i &2
Jo RN TR TR G B R AR S S | T T G 4E AL S Y 34
R FIP (7) BEML B BX PCR 4 3% 3 (randomly broken
fragment PCR,RBF - PCR) ,1%ZJ5¥% 5 HITS 24401, Z: K 4H DNA
FBALIE N PolyA 2, & Hl Y B ek, 14 515l
PCR 145 AT 4453 HARJF 41 5 (8) AT 3k 3 (AT — linker
PCR) , 3 A 41 DNA Zgy) v Bz in A B, #5519
5 OligodT & 45| Wy le %t vl 434 H B9 A B 5 (9) Btk 3%
12 (loop —linker PCR) ,iZ )55 AT B2 0), BipAd 5L R 21
DNA J5 B4R R AR i BRR k5 2 i 4, a4 X
PCR § 1 T 45453 H (9 1 B ™ 5 (10) TOPO 34 3% # PCR %
('TOPO vector ligation PCR) ,iZ J5¥:5 A =T linker #2500, {H
R — AR A - T linker, ff FHZRIK N B 5149
5 F S DRSS RS, TR R B (1) IR 2%
S Fr% (Southern — by — Sequencing, SbS) , | I & k1 H 45 /¥
BT ~70 nt B8, A T 2438 B 42 DNA v B Ry , 07 1k
ANFFE PCR 4G, {H 06 Z0ZE TR 4 A AL B 17 3, A3
ﬁﬁﬁ%%ﬂ%ﬁelmr“ i,

SRR, FRT NGS &*f GMO Azl - iy 0 FH i AR AT
FE,DNA RIS I BRI T AT, 38 B A B HE AR
AR E BT . GM Rl — B 75 22 0. 1% 19 R BURE Fi sy
TR R, AT RENE 73 AT IR A PRI RE A (] 40 KRR SR
KE) ,BARSCI FIRIE AR BESK , NGS AR I i EAE AR A 5
RO SEREARSE Ty A k2l . NGS HAR Sy CM AT IT T %7

HIRIT, BARIEAFAEAR Z B A, (H 0] LT LA AR AR
K BEZE DT LA B AS T B, NGS B2 A 45 B R 7 35 TR 4G
I ER A

S

[1]ISAAA. Global status of commercialized Biotech/GM crops: 2016
[J]. ISAAA Brief,2016(52).

[2]Mano J, Harada M, Takabatake R, et al. Comprehensive GMO
detection using real — time PCR array: single — laboratory validation
[J]. Journal of AOAC International ,2012,95(2) :508 —516.

[3 ] Cottenet G, Blancpain C, Sonnard V, et al. Development and
validation of a multiplex real — time PCR method to simultaneously
detect 47 targets for the identification of genetically modified
organisms|[ J |. Analytical and Bioanalytical Chemistry, 2013, 405
(21) :6831 —6844.

[4]Rosa S F, Gatto F, Angers — Loustau A, et al. Development and
applicability of a ready — to — use PCR system for GMO screening[ J].
Food Chemistry,2016,201(1) .110 - 119.

[5]Querci M, Foti N,Bogni A,et al. Real — time PCR - based ready —
to — use multi — target analytical system for GMO detection[ J]. Food
Analytical Methods,2009,2(4) ;325 —336.

[6]Kluga L.,Bulcke M V D, Folloni S,et al. A ready — to — use multi -
target analytical system for GM soy and maize detection for
enforcement laboratories; INTECH Open Access Publisher [ J ].
Soybean — Applications,2011,3 (4) :225 - 240

[7]Kluga L,Folloni S,Bulcke M V D, et al. Applicability of the “real -
time PCR — based ready — to — use multi — target analytical system for
GMO detection” in processed maize matrices [ J].
Research and Technology,2012,234(1) :109 - 118.

[8]Leimanis S, Hernandez M, Fernandez S, et al. A microarray — based

European Food

detection system for genetically modified (GM) food ingredients[ J].
Plant Molecular Biology,2006,61(1/2) ;123 —139.

[9] Tengs T, Kristoffersen AB, Berdal KG, et al.
method for detection of unknown genetic modifications [ J]. BMC
biotechnology,2007,7(1) :91.

[10]Hamels S, Leimanis S, Mazzara M, et al. Microarray method for the

Microarray — based

screening of EU approved GMOs by identification of their genetic
elements [ R/OL ].
Ttalia,2007[ 2017 —08 —20]. http://biotech jrc it/home/docs htm.

[11]Kim J H, Kim S Y, Lee H, et al.
microarray to identify genetically modified organisms in processed
foods[ J]. Journal of Agricultural and Food Chemistry, 2010, 58
(10) :6018 —6026.

[12]Lee S H. Screening DNA chip and event - specific multiplex PCR

Eurpean Commission: Joint Research Centre.

An event — specific DNA

detection methods for biotech crops[ J]. Journal of the Science of
Food and Agriculture,2014,94 (14) :2856 —2862.

[13 ] Turkec A, Lucas S J, Karacanli B, et al. Assessment of a direct
hybridization microarray strategy for comprehensive monitoring of
genetically modified organisms( GMOs) [ J]. Food Chemistry,2016,
194(3) :399 —409.

[14 ]Meyer M,Stenzel U, Hofreiter M. Parallel tagged sequencing on the
454 platform[ J]. Nature Protocols,2008,3(2) :267 —278.

[15]Quail M A, Kozarewa I, Smith F, et al. A large genome center’s

improvements to the Illumina sequencing system [ J ]. Nature



— 30 — TLIRAR 2

2019 4E55 47 55 1 )

Methods, 2008 ,5(12) ;1005 - 1010.

[16 ] Turcatti G, Romieu A, Fedurco M, et al. A new class of cleavable
fluorescent nucleotides: synthesis and optimization as reversible
terminators for DNA sequencing by synthesis[ J]. Nucleic Acids
Research,2008 ,36 (4) :26 —40.

[17]Housby J N, Southern E M. Fidelity of DNA ligation: a novel
experimental approach based on the polymerisation of libraries of
oligonucleotides[ J ]. Nucleic Acids Res, 1998,26 (18) :4259 -
4266.

[18]Mardis E R. The impact of next — generation sequencing technology
on genetics[ J]. Trends in Genetics,2008,24(3) :133 —141.

[19 ] Schuster S C. Next — generation sequencing transforms today’s
biology[ J]. Nature Methods,2008,5(1) ;16 —18.

[20]Shendure J, Ji H. Next — generation DNA sequencing[ J].
Biotechnology,2008,26 (10) :1135 - 1145.

[21]Butenko M A, Jon B,Arne H J,et al. Characterization of unknown

Nature

genetic modifications using high throughput sequencing and
computational subtraction[ J]. BMC Biotechnology,2009,9(1) :87.

[22] Yang L, Wang C, Holst — Jensen A, et al. Characterization of GM
events by insert knowledge adapted re — sequencing approaches[ ] ].
Scientific Reports,2013,3(5) ;115 - 131.

[23] Zhang R, Yin Y, Zhang Y, et al. Molecular characterization of
transgene integration by next — generation sequencing in transgenic
cattle[ J]. PLoS One,2012,7(11) :50348 —50368.

[ 24 ] Barbau - piednoir E,de Keersmaecker S C,Delvoye M, et al. Use of
next generation sequencing data to develop a qPCR method for
specific detection of EU — unauthorized genetically modified Bacillus
subtilis overproducing riboflavin[ J]. BMC Biotechnology,2015,15
(1):103.

[25 ] Fritsch L, Fischer R, Wambach C, et al. Next — generation
sequencing is a robust strategy for the high — throughput detection of
zygosity in transgenic maize [ J ]. Transgenic Research, 2015, 24
(4):615 -623.

[26 ] Sahebi M, Hanafi M M, Azizi P, et al. Suppression subtractive
hybridization versus next — generation sequencing in plant genetic

perspectives [ J ].  Molecular
Biotechnology ,2015,57(10) :880 —903.

[27 ] Willems S, Fraiture M A, Deforce D, et al. Statistical framework for
detection of genetically modified organisms based on next generation
sequencing| J |. Food Chemistry,2016,192 788 —798.

[28 ] Metzker M L. Sequencing technologies — the next generation[ J].
Nature Reviews Genetics,2010,11(1) ;31 —46.

[29]Ng S B, Turner E H, Robertson P D, et al. Targeted capture and

engineering: challenges and

massively parallel sequencing of 12 human exomes[]J]. Nature,
2009,461(7261) :272 -306.

[30] Wang X, Elling A A, Li X, et al. Genome — wide and organ —
specific landscapes of epigenetic modifications and their relationships
to mRNA and small RNA transcriptomes in maize [ J]. The Plant
Cell Online,2009,21(4) ;1053 —1069.

[31]German M A, Pillay M, Jeong D H, et al. Global identification of
microRNA — target RNA pairs by parallel analysis of RNA ends[J].
Nature Biotechnology,2008,26(8) :941 —946.

[32]Li N,Ye M, Li Y,et al. Whole genome DNA methylation analysis
based on high throughput sequencing technology [ J]. Methods,
2010,52(3) :203 -212.

[33]Baird N A, Etter P D, Atwood T S, et al. Rapid SNP discovery and
genetic mapping using sequenced RAD markers[ J]. PLoS One,
2008,3(10) :€3376.

[34 ] Volpicella M, Leoni C, Costanza A, et al. Genome walking by next
generation sequencing approaches[ J]. Biology,2012,1(3) :495 —
507.

[35]Gabriel R, Eckenberg R, Paruzynski A, et al. Comprehensive
genomic access to vector integration in clinical gene therapy[J].
Nature Medicine,2009,15(12) ;1431 —1456.

[36 ] Gawronski J D, Wong S M, Giannoukos G, et al. Tracking insertion
mutants within libraries by deep sequencing and a genome — wide
screen for Haemophilus genes required in the lung[ J]. Proceedings
of the National Academy of Sciences, 2009, 106 (38 ). 16422 -
16467.

[37 ] Spalinskas R, van den Bulcke M, van den Eede G,et al. LT -
RADE: an efficient user — friendly genome walking method applied to
the molecular characterization of the insertion site of genetically
modified maize MON810 and rice LLRICE62 [ J].
Methods,2013,6(2) ;705 - 755.

[38 ] Schmidt M, Zickler P, Hoffmann G, et al. Polyclonal long — term

Food Analytical

repopulating stem cell clones in a primate model[ J]. Blood,2002,
100(8) ;2737 -2774.

[39] Tan G, Gao Y, Shi M, et al. SiteFinding - PCR: a simple and
efficient PCR method for chromosome walking[ J]. Nucleic Acids
research,2005,33(13) ;122 - 145.

[40 ] Thirulogachandar V,Pandey P, Vaishnavi C S, et al. An affinity —
based genome walking method to find transgene integration loci in
transgenic genome [ J |. Analytical Biochemistry, 2011,416 (2) .
196 -201.

[41]Xu W,Shang Y,Zhu P,et al. Randomly broken fragment PCR with
5" end - directed adaptor for genome walking [ J]. Scientific
Reports, 2013 ,34(15) : 115 - 135.

[42]Trinh Q,Xu W,Shi H,et al. An AT linker adapter polymerase chain
reaction method for chromosome walking without restriction site
cloning bias[ J]. Analytical Biochemistry,2012,425(1) ;62 -85.

[43 ]Trinh Q,Shi H,Xu W, et al. Loop - linker PCR;an advanced PCR
technique for genome walking[ J]. TUBMB Life,2012,64 (10) .
841 - 845.

[44 ] Kanizay L B, Jacobs T B, Gillespie K, et al. Parrott WA. HiStuf;
High — throughput sequencing to locate unknown DNA junction
fragments[ J|. The Plant Genome,2015,8(1) :67 —-98

[45] Lepage l:?, Zampini I:], Boyle B, et al. Time — and cost — efficient
identification of T — DNA insertion sites through targeted genomic
sequencing[ J]. PLoS One,2013,8(8) :70912 —70935.

[46 ] Zastrow — Hayes G M, Lin H,Sigmund A L,et al. Southern — by -
sequencing: a robust screening approach for  molecular

characterization of genetically modified crops [ J]. The Plant

Genome ,2015,8(1) ;25 —49.



