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Abstract: Papaya is an economically important tropical fruit. Papaya ringspot virus (PRSV) is an important virus dis-
ease of papaya, often causing significant yield losses and quality deterioration. Since the introduction of the first trans-
genic papaya in 1998, PDR-based breeding strategies for disease resistance have been successfully applied. The contra-
diction between disease resistance based on sequence homology and increased virus genetic diversity became a new
challenge for papaya breeding. In this study, we propose to use RNAI strategies aim at nuclear inclusion b gene (Nib) to
obtain broad-spectrum resistance to PRSV papaya. With optimized embryo callus generation-Agrobatium meidated
transformation-shoot regeneration, 52 shoots were obtained after resistance screening and a total of 24 transgenic posi-
tive shoots were obtained by specific PCR screening for the T, generation. In the T, generation field natural disease test,
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the transgenic papaya strains were significantly more resistant to disease than the non-transgenic control, with NibB5-2

having the best resistance in the field. Molecular charaterization of the insertion site of Nib5-2 was located at position
1976766 on chromosome 2 supercontig_30 by hiTAIL-PCR method. Green house inoculation test of NibB5-2 T1 gen-
eration, there was no virus accumulation and no disease symptoms, confirmed the resistance. Our resulst reveal that

RNAI silcencing the Nib gene enhance the papaya virus resistance, meanwhile enriched the candidated genes for virus

resistance breeding.
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FAJK ( Carica papaya L. ) &5y FE P
WX EENEFKREZ —, HESFEEERN
HSWENEITME, WRZRREE. BTANERK
TR F 2 AR B RE ( Papaya ringspot
virus, PRSV ) 210 3o 3 A= b s il K3 T ks o
G5 1099 35 B VA T e G A2 SR Y Tl S
S ALFR WA BT, LR B R —E
FERE BBHAE T8 ARG, (HX I 2 Dl fe gk
A= AU R N T AR R v TR
BUWRRE ST, A5 % 55 X 2 AT A p ol A b
TR Z—

H i “ BOw AT AE BT ( pathogen-derived
resistance, PDR )" iU, 5 — | E g R BTN B2 Y
HIL R AR A H, PDR AYHLHG B Fh ok 1S 2 s 55
Ja FE UL ( post-transcriptional gene silencing,
PTGS) "2, RNA T4 (RNAi) J& R I %
I B HE D TR, B e W A 0 1 97 A R
HORIEAER, I I E M E B AR THH T
HEFEY R EPUM . RNAL & —F B/ RNA
I F L R R IR AEPLE . RNAL B W A 3 4
FEAFEAE . WA RNA (dsRNA) 5, dsRNA
BWUIEI S 21~25 DR KN/ T30 RNA
(siRNA ) 110 DT siRNA #2451 RNA %
FULBRE &% ( RNA-induced silencing complex,
RISC ) HEAT 7 1) 4 S P e e 01 5k 1l RN
AR, £XFHAR mRNA BFMNEMEAUEE RNA, 1)
il THRIE R R IRIKE . B TAMEIT SR R IR
4, RNA ISR EEPUE B A AW 2 2,
AR T 5 1A S L DR R R SF 1y XU

i e R e 8 (coat protein, CP ) &[]
FERE Y h R T AR PO HEN S0 SR, AR
FEE R AT RE 5 [ AR 5 b i) H Al 75 5 3o Y 1
A BT B BOR R 7 2 AT AR B R R AT R A
S22 IS (nuclear inclusion b, Nib ) 3t
PR — FP I T 3% RNA 1Y RNA R4 RNA-
dependent RNA polymerase, RdRp ) ¥, HIf# &

il il 2 A 0 U A AT A A R e AR R
PE, W52 mRNA 254579, FHWHR &
mRNA 1 & Hl 5455 mRNA i RNAT S8
BERLIAG 7 RNA 1Y H SRR S hU e
AR o BATE RS RE Nib 3 R VRS 3B
BorE e iz TR E R NEET g
CRSAN 1 b1 SN NS B = (L7
AT TAER B, R/ AR BG R G £
BEPE 22 S R P SRR b b B — B P ) s L A
BEARIMBEZ R PRREE A, FEbiMk
&Ko AREARIIC 2585 1 N IETFBRAIRINEE
P13 R BR 76 A IbR 2R A 15 & R 56 E B — 2 4t
PR S BT L HARBEH B UTER (CP+Nib)
AR BT AN S, DL R X AR 7 7Y
AR L) Rl 2R . IR I ASHIF S AR R T AR
JEAb [, SREUT X Nib 3 RITER A S ms 81 1 3 AR
JNBHR R, FHEEUF TR, B RPURH R

1 MEE5FEE
1.1 ##

ZARRBHE PR AN A AR 2T 48, M
TR T G st A T ik SR T R AR
S A ARAEBY R A FF 1 DHSa g Sangon 23
7] (B528413 ), &AFH GV3101 HHAS SC80 28 547 .
AR ERBEREF XK ( Neomycin
phosphotransferase 7/, NPT /) 1E mtricd F A,
PR N RIRER (50 mg/L ), #FAARMEMAE 1,

KA 5. MY A RNA Sl et &
( TIANGEN, DP441-H ). £ KL Bty 5 N A
DNA #2574 ( TIANGEN, DP360 ). FastKing
RT Kit ( TIANGEN, KR116) F T # MR BUA5 ;
AR EE I DNA [R5 £5( Sangon, B511139 ),
ok /M) £ ( Omega, D6943-100T ), pUCM-T
vector ( Sangon, B620435 ), IPTG A # ( Sangon,
B541007 ). X-Gal & ( Sangon, B541006 ) HF
hiTATL-PCR 55 UFF% b4 A (R0 15 52 56, Hof#
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PRSVNib 5" 3
l PCR
Bgl Il 5 > 3" Xho |
Sense-Nib 424 bp
Anti-Nib Sall 5 l T, Ligation " 3 BamH 1
BamH1 Sall  BamH 1 Bgl 11 Xho |
\ \ \ ! X
Left CaMV 35S  Sense-Nib Intron Anti-Nib 0oCS CaMV 358 NPT 11 NOS  Right
Border promotcr terminator  promotcr terminator Border
l Transcription
Stem (424 bp)
\D Loop (190 bp)
“lq Dicer i

siRNA (21-25 nt)

B 1 #EYRIHFNHETEE

Fig. 1

TR = AT Al RIS A e B T (AR,
DS-11). ¥ %A B .0 HL ( Therom Fisher, Micro
21R ) FTF L H . BTk #EHL; PCR 1% ( Analytik
Jena AG, TAdvanced 96SG ) T FHVERR 2 19 i 16
LKA (bt B B AR ik e & A IR A Al
JY600E ) HIF PCR kit ; fb2z ROCHUR RS T
BEBE P ( Azure, C300); EIEFEKRH T KT
WAL (IKA, 40001 ); HAAEIR/KB A6 T K%
FrHE 44 (_LiE—1E, DK-8D ).

12 FHik

1.2.1 3144 51PNl NCBI #E465 | 9 is
i1 T. B ( https://www.ncbi.nlm.nih.gov/tools/primer-
blast/ ) 7E4 A5 EIF 286 bp AMBEHERIES 9
NibB5-2-533F, 7Edfi AN E 1 FiE 451 bp &bt
K UES 4] Nibb5-2-1269R ; 748 A 5 b i Az A
B 2 %A 514 NibB5-2-100F/NibB5-2-557R
F1 NibB5-2-121F/NibB5-2-515R, T4 A D75 1Y
e 51 M ARE A LR 1, 510G Lk & DNA
D7 349t A s 7S A e R IR R A BR 2 B 58 Ao
122 #ER4RIF % (DNA/RNA) ¥ 02 g ¥
i 5 AR Fr R D R A S I, (o A A
P20 2 U S P2 UE D) & DNA, T EE 5
P PCR 47 FHYERAL AR DT L, 83T 1.0%3805
PHEEIC LK KGN DNA (528, IR 44Ny
ORI E DNA WREERILERE, 20 CIAFF#
o ¥ 50 mg A7 AN 7 76 R 78 50 A B I il
FHAE ) 55 RNA 32 40 4k 105 S 3 U 9 5 RNA

Schematic representation of the construction of plant expressing vector

I 1.0%3 e WEEE S LUK KT RNA 58 5
FIF M3 JEIEBE T E RNA R 4l
—80 CHR-AF, M TIREsEm Ff PRSV B
ME&,
123 #ARMMKEMLFH4FFE PCR fHikm
ik FR o LR RRESR PCR SEAT FHIER /i
9 e . 5l 4 w2 B bR & Nib 51 )
( PRSV-Nib3/PRSV-Nib4 ), 564 F {445 514
( CaM V35S F/Nib4 ) 1N 25| 9 ( Papain F/Papain
R) (1), IBHYERCR A FHEEXT IR (CKT), KA
FIEXTIR (CK™ ) PCR ¥ M4 MR RN : 12.5 uL
2xTaq master Mix, 1.0 pL #5147 (100 pmoL/L ),
1.0 pL F#ES 147 (100 pmoL/L ). 1.0 pL & AR
[AZH DNA #i47 . 9.5 uL Nuclease-free water, PCR
PIGEAE: 95 CHiASE 5 min; 95 CASE 30 s,
55 CiR:k 30 s, 72 CHEAifi 30 s, 335 FH3;
72 CHEEAR 10 min, KW SEEESE , i 1.0%3E0E
WEEERE LK S EB e, H1RIC .
1.2.4 hiTAIL-PCR 7 ik # & 4Lk F 69 AL &
12 E RS X FR S B2 PCR ( high-
efficiency TAIL-PCR, hiTAIL-PCR )©*1 )5 2= 46l B
P b R A AL P, AR R O A A R A
705 PO T PCR 8, RN 45 H A PCR 7
Yo ge i, K Tl B A5 4% DNA 5 pUCm-T
vector MEIEIAT VR RIKR NI, e AT P TR
PCR Pk a4 3 AT E ML L 50N
BRI F B A RA F ST
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Tab. 1 Primers used in this work
HIFIE Sk BIBFES (53 BIEE g pm 2%
Target gene  Primer name Primer sequence (5'-3") Annealmgo Size /bp Purpose  References
temperature/‘C
Papain Papain F TGCTTGACTGCGACAGAC 55 144 BLE - [20]
Papain R CTTTCTCCCTTGAGCGAC
CaMV35S CaMV35SF  GCTCCTACAAATGCCATCATTGC 63 195 % ok i 4t
CaMV35SR  GATAGTGGGATTGTGCGTCATCCC PR
NPT I NPTII F ACTGGGCACAACAGACAATCG 60 280
NPTII R GCATCAGCCATGATGGATACTTT
Nib PRSV-Nib3 CTGTATTGCCATTCACCC 55 424 [34]
PRSV-Nib4 CTTGCTCAAGCACCCATT
Nib NibB5-2-100F AGCCTGAATGGCGAATGCTA 60 480 iRk Sy
NibB5-2-557R TCTGGGTTCCAGATTTTACCAGA L&VN
NibB5-2-121F  AGCAGCTTGAGCTTGGATCA 60 415 WA
NibB5-2-515R  TGTTACCAATCCTCCTACACG
NibB5-2-533F TTGTTACCAATCCTCCTATACG 60 737
NibB5-2-1269R TGCTGACGTGGTGCTATT
LADI ACGATGGACTCCAGAGCGGCCGCVNVNNNGGAA hiTAIL-  [35]
LAD2 ACGATGGACTCCAGAGCGGCCGCBNBNNNGGTT PCR
LAD3 ACGATGGACTCCAGAGCGGCCGCVVVNNNCCAA
LAD4 ACGATGGACTCCAGAGCGGCCGCBDNBNNNCGGT
AC1 ACGATGGACTCCAGAG
RB-0B CGTGACTGGGAAAACCCTGGCGTT
RB-1B CCCAACTTAATCGCCTTGCAGCACATC
RB-2B GAAGAGGCCCGCACCGATCGCCCTT
PRSV-CP  CP (9268) AGCTGTGGATGCTGGTTTGA 56 712 EER [32]
CP (9979 ) CATCTGCATGTGAGCTTCGC A&

Note: B=C/T, D=A/G/T, N=A/C/T/G, V=A/C/G.

#4315 ) DNA J¥ 5 7€ Phytozome v13.0
( https://phytozome.jgi.doe.gov ) TELL#IF5TFEA
JREKHZH ( C. papaya, ASGPBv0.4 ) 11T Blast [t
XF,  DAARASNEL 20 0 2 3 A7 s
125 A s BiE  FlH 514 NibB5-2-
533F/Nibb5-2-1269R K E e A o7 5 0 HER 4 . il
FH 2 XA 514 NibB5-2-100F/NibB5-2-557R F
NibB5-2-121F/NibB5-2-515R 3 — > 8 {1F i A%
Mo PCR Y NAZR H: 12.5 uL 2xTaq master
Mix, 1.0 uL 3514 (100 pmoL/L ), 1.0 uL T
H#51% (100 pmoL/L ), 1.0 uL DNA ##k, 9.5 uL
Nuclease-free water, PCR § 3 4/4. 95 “CHiAs 4
5 min; 95 ‘C7A8HE 30 s, 60 ‘CiEBk 30 s, 72 ‘CHE
1¢ws,ﬂ35¢ﬁﬂ%72@ﬁﬁﬁuommo#
WS R RIS 1.0%3 I8 PSS UK G EB Yefa,
EEPiEETRE

126 RREH#AL™E T)KEHE A\ ARIRRBIFEE
B Nib JE [F 9 To R4 0 LA S 3R 35 5L R X HR RS 3%
£ R W RS e ([ R ol U G = B AW e 5
(119°32'14.521"N, 110°44'51.652"E, E AW 4%
), TP, SREBE 3 MARS

90, 100, 110, 120, 130, 140, 150, 180. 210,
240 KWLM FIRAFE
1.2.7 T, KM FEAXE R PRSV R EE

W R TALKRE ., S REHSEDR
PRSV il #8955 BEFE AR 42 R0 vk, ELRINT .
(1) W& A PRSV i aE 12 AN HE IS &
4 YL BE 1 I S R 2% v ((1xPBS ) fiJif
S10 ALk CBP 1 g M, 10 mL PBS) 1R2))5E
ﬁﬁﬁ%‘?’ﬂﬁfé#ﬁ, 5000 r/min &.[» 10 min )5,
W VB WRAE M, 4 CORAFE&H .
(2) 7EZER M THGE =, AN T4&Fh PRSV,
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RUEHERE . FEDIDUBR T AR B 75 2 HIBEE ) ( PRSV-Nib) ZRA3 U350k % A A5 841

v el Wi 1T SR AN Y S 2 (/NS EL 119223 51
AR ke R B, TSR AN 10 pL
MBS AR R R TR IR 50

(3) #EEARRER (NibB5-2 T 1) HsLibad,
JEEEILIME R (NibB5-5 T 1) M5t IR4L. 435k
Trm BRI, HEER S (AN EIRTE ) 19X
MRS, ARSI B . AL 3 A
P, AR S 0. 4. 8, 12, 16, 20, 24,
28, 32 KWL ARTEOL, FHHCRHSR (254200
TECE = ) K PRSV N REFR R
12.8 PRSVHAEMRR TR  FHAMERNAK
PEZ I 1.2.2, FIH FastKing cDNA 25 —5E 4 i
& AT AR RNA AR 4 AL cDNA 55—
§E . WA R AIFEF A : 2 pL Sxg DNA Buffer, 2
uL Total RNA | 6 uL Nuclease-free water, PCR {¥
142 °C 3 minJ5, B FUHOKIEEYHHCE 3 min.
SRIG A 2 pL 10xKing RT Buffer, 1 puL FastKing
RT Enzyme Mix. 2 pL FQ-RT Primer Mix., 5 pL
Nuclease-free water, T 42 C 15min, 95 C 3 min,

NibB5-2 NibB5-5

T-20 CHRAE,
ffiF PRSV-CP F¢ 559k PCR ki,

DI BRI E R BH T IR (CKT), TR REE K1
JIBAPEXT AR (CKT ). PCR Y 3SR &R A2 12.5 uL
2xTaq master Mix, 1.0 uL CP (9268 ). 1.0 uL CP
(9979 ). 1.0 uL cDNA B4 | 9.5 uL Nuclease-free
water, PCR ¥ 34514 95 ‘CHIA M 5 min; 95 C
AEME 30s, 56 ‘CiEk 30s, 72 CHEffi 30s, 3L 35
AMEER ;72 CHEAH 10 min W 5E 5, T 1.0%
I EE I FRL VK S EB Y, FAMRICSR

2 HRESH
2.1 PCR ik R

AW IRAT 52 MR E 4o Bk i v 0
AH, AL SRR PCR W25 i AT i
— LA e 24 BRFHERE R | B 2 Ko i ve 4 2
VEHUTE FH B 6 B0 R AT . 85 5 AR 1E 7 FF A6 25
PUPERIE A1) To FRBHMERL IR R IR E Nibs-2
AT o FRRERE I

bp &CK*CK‘I 2 345 6 7 8 910 11 121314 15 1617 18 19 20 21 22

75
N = oo oo o= 8. Nib3/Nib4
- - B P
424bp
= - oo oocece o - CaMV35 S F/Nib4
650 bp
%(5)8 - SN SN S S S S S S S S S S S S S s s s s s s S8 PapainF/PapainR

144 bp

M: DL2000 DNA marker; 1~22: B,
M: DL2000 DNA marker; 1-22: Candidated seedlings.
B2 FIRAKLEGSS PCRIENMEEEES

Fig. 2 Detection of positive regenerated seedlings using transformation event-specific PCR

2.2 hiTAIL-PCR WiE# W EEHF AR NEREA
LRGSR
NibB5-2 # i (1) hi TAIL-PCR HL Pk 45 A& 3,
H I P25 R 285 Blast FEX, &3S AAL AL T 2
SYLRAY supercontig 30.113 1) 1976766 Ab, b
XTHITEAN L5 5 A Score=675 bits( 748 ), Expect=0.0
Identities=376/377 (99% ) (& 3 ). 4fi ALLRL L
TG I SE B S R 3.6 kb, AN 117 10 kb
WA 2 4 Ankyrin Repeat X JEHEH (evm.TU.
supercontig_30.153, evm.TU.supercontig_30.149 ),
T 10kb NF 2 4~ Ankyrin Repeat K% 2E H
( evm.TU.supercontig_30.154, evm.TU.supercontig_

30.155). 1 ANt e e A& E (PF03732,
evm.TU.supercontig 30.156 ) Fl 1 NI T4 il
( evm.TU.supercontig_30.157 ),

AL S W) _E 519 NibB5-2-533F 5 R 5]
) Nibb5-2-1269R 7E |4 F [ 5 A JIN DNA h g 1
RN HHIZY 737 bp B4 5 MifERE LR R,
i FAMNE ARG A, PCR P2 K/ R 4.2 kb
+737 bp (E 4). F4E AN S FW#F51Y) NibBS-
2-100F/NibB5-2-121F F#k ik 1514 NibB5-2-
557R/NibB5-2-515R VUL, 34 AL PR 2H i
BARTFINI AT, AR IR AR P 1 15
B R /NEHF (480 bp Fll 415 bp ), M7 R 543
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A B NCBI Blast Output File View
Export these BLAST results in format: [0 paiwise )

bB5-5

ntig_30_113 Cpapayalll3|Asceavo.4

NibB5-1 NibB5-2 NibB5-3 NibB5-4 NibB5-6 ¢ p—
b M T T 00T o1 1m 11 e

(749), Expect = 0.0
Identities = 376/377 (99%), Gaps = 0/377 (O%)
s

Strand=plus/Minus

1

Query 251 310
N T

sbict 1976766 1976707

Guery 311 370
T

Sbjct 1976706 1976647

Query 371 430
I T

sbjct 1976646 1976587

Query 431 450
e R

sbjct 1976586 1976527

Query 491 550
N T T

sbjct 1976526 1976467

Quezy 551 610
N e T T

sbict 1976466 1576407

Query 611 GTACCTAACAAGACCTT 627
LT
Sbjct 1976406 GTACCTAACAAGACCTT 1976390

C w 300000 400000 500000 600000 700000 800,000 900000 1,000,000 1,100,000 1200000 1300000 1400000 1500000 1600000 1,700,000 1,800,000

() QBB supercontig 30 » | supercontig 30:1942501.2021) 6o il A

4
seq.submitted 2023-02-09T01:45:41.511Z UTC BLAST supercontg 30...

e e —— —_——
evm.model supercontig_30.149 evm.model supercontig_30.153 evm.model supercontig_30.154 evm.model.supercontig_30.157
i - [
evm.model.supercontig_30.150 evm.model.supercontig_30.135 evm.model. supercontig_30.158
«H M
evm.model supercontig_30.151 evm.model supercontig_30.156

evm model superogntig_30.152

b

A: hiTAIL-PCR; M: DL15000 DNA marker; 1 : £i—% PCR 7™#); 1. %5 "% PCR /*#J; NibB5-1, NibB5-2, NibB5-3,
NibB5-4. NibB5-6 % Nib JEPH kR ; NibB5-5 JydEFEZEIX i, B: NibB5-2 [ hiTAIL-PCR (¥4 /7 5] 57 AR
FE A BTSSR C: NibB5-2 i AN B b T A Smi 3 1 .
A: hiTAIL-PCR; M: DL15000 DNA marker; [ : The first round amplification of hiTAIL-PCR electrophoresis; Il : The second round
amplification of hiTAIL-PCR electrophoresis; NibB5-1, NibB5-2, NibB5-3, NibB5-4, NibB5-6: Transgenic Nib gene plants;

NibB5-5: non-transgentic control (wild type). B: Blast results of the amplicas of NibB5-2 with papaya genome;
C: NibB5-2 insertion site and endoceding genes upstream/downstream.

3 HEEKR NibB5-2 N R WIE
Fig. 3 Insert site of transgenic NibB5-2

A Nib Nib Nib  Nib B Nib  Nib c Nib  Nib
bp M B5-2 B5-5 H:0 B5-2 B5-5 H.0 M bp M B52 B55 H:0 M bp M B52 B5-5 HO M
2000 2000 2000 —
100 737 bp
100 4 1000 s —
75 480 bp 415 bp . 75 750 —
%(5)0— — o 144 bp -
(- il
e 100w - — - 00— p— -
1976482 1976766 1977218
D
NibB5-2-533F NibB5-2-1269R
—> -«
Genomic Inscrt Genomic

NibB5-2-557F - D NibB5-2-100F
NibB5-2-515F ~—> < —- NibB5-2-121F

A: 5% NibB5-2-121F/NibB5-2-515R 4&1iF NibB5-2 H1{#fi A ; B: NibB5-2-100F/NibB5-2-557R ik NibB5-2 H i A7 H ;
C: 5|4 NibB5-2-533F/NibB5-2-1269R ¥ilf NibB5-2 HAY#fi A7 H ; M: DL2000 DNA marker, D: NibB5-2 BYH:F 46 A G S 450 F
A: Primers NibB5-2-121F/NibB5-2-515R to verify the insertion position in NibB5-2; B: Primers NibB5-2-100F/NibB5-2-557R to verity the

insertion position in NibB5-2; C: Primer NibB5-2-533F/NibB5-2-1269R to further verify the insertion position in NibB5-2;
M: DL2000 DNA marker. D: Specific insertion site structure diagram of NibB5-2.

4 FENGLRIIE

Fig. 4 Validation of insertion sites

ARG R G4 (18 4), A B, 5% Nib 7 A TR 28 AR 2 R PR 22 1 1 18]
23 FREIFLKFE T HIE B REZRFITMS AP PR 22 52 W I o ARFE LA R R 480, BRSR

i 1 X DR RI AR B S D Rk R 9 L R) o BUORTERS BR 45 5 T I SR B AE , B I 1] Y



%4 0 ST HENE : HED TR A TR BE 145 52 I WAL P ( PRSV-Nib ) K4S B0 25495 2 A JIC A 5 843
SER, FhE H a2, e300 6 A I B GRE IEAE MR IR 32 d NPURTEZE R . 3 Bk
SRS M BBE (K 5C); 5% Nib FA AR Eﬁ:fﬁaaﬁxﬂ‘mﬁﬁ@%ﬂ—ﬁ, TES 8 Rif R

HiJE, FMREEIRRIERE, —H2% 12 1 H
AR, BT 3~6 A FTHAINEE ST R
241 PCR A, NibB5-1 7655 151 KITHAH
SR 2 NibB5-2 76465 151 RIFIG Ik TR &,
NibB5~9 7655 112 R IUREE I R | ARSI IR
NibB5-5 7655 112 R BUREEA R (E 5A ),
24 HEREEFBAKRN T, KEEIEN
BEILP 5 K NibB5-2 T AUk 2 AR 5L

HOAE, BEE ISR AE RS, et H 45 1R, 1E5H
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Fig. 5 Accumulation of T, generation papaya virus at different times in the field
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T, plants; M: DL2000 DNA Marker B: By gel electrophoresis analysis software Image J analysis the relative amount of virus.
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Fig. 6 Evaluation of the resistance of transgenic papaya by measuring the accumulation of PRSV in transgenic T, genereation

%ML, M: DL2000 DNA marker.
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