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Abstract: The leaves of Phyllostachys edulis were harvested for RNA extraction, a sRNA library was constructed
and sequenced by using the Solexa high-throughput sequencing technology. Bioinformatics was performed to identify
the sRNAs and viruses. RT-PCR and RACE techniques were explored to identify and confirm the viruses or viroid in
bamboo. The assembly of sSRNA in all samples revealed that a sequence which covered 91. 0% of rice tungro bacilli-
form virus (RTBV) genome existed widely in bamboo samples. Meanwhile, 1 992bp DNA sequence which covered
24.9% of RTBV completed genome was amplified and no polymorphism was observed in this samples. It concluded
that RTBV virus may exist in planta in ancient time and was late integrated into the plant genomes against the RTBV
infection.
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DI SE A e 17 51 o RSy v A ) 38 3 =
TG R R 2 AN TR B, TESE T R
TP s TR ARSI E 2 AR AN X
VLAY AT R A AE B R AR R g, 3R W] 73X
Ty gk iy e AU . HAT, mE g/ RNA U P4
AR A6 5 AR AR P2 FE ) miRNA R 3
WA YA S A B R, TE RIS siRNA 357
el o & AR IR T a7 41, 9F Honl DLUR A
Vv B LA S 047005 75 55 R TR 1) e s R AIE , Gn Sk
PRITBR g R XIS X Pk i B 8 A 8 2 3
H T, fEAT 1 R BLAEAE S 71469 7 (bamboo mo-
saic virus, BaMV) , P76 B Ak 3= 220 i 2 30
BERAHR M BE S, JUH O B B . AT R
FESR D B RORSZ BRI o BRI AN, 1E
P F A AH SR BEDF AR ILRGE . ASBIF T ARE M
X B A BT AR S, N $E UK 3 1 5 RNA,
i FH Solexa 38 5t 7 42 AR FRAH K 5 /97y RNA JF
H1) 3t A= 15 B 24 41 8 /s RNA T F & BRAT 1
WA ETE B B BCE AP0 55 7 S FRE . Gl g —
AT TP B 3 R TR B $O5 X , hE— 4
RTINS L SR e i s

1 MRAeTT &

1.1 %

¥ A= B A7 ( Phyllostachys edulis ( Carr. ) H. de
Lehaie ) BEHECE T P9 B 16 XEARTT, A i mix]
A mix3 HCE B AR BB I BE S B R
(25°13'24. 38" N, 110°43'13. 84" E) , £ & mix2 .
mix4 Fl mix5 B R ) EARVLAT (25° 12723.33" N,
110°4313. 84" E) , BE i mix6 B E MR T 202 Bt
JLI B SR $P X (25° 80713. 27" N, 110°45'31. 52"
E) 2 ~3 LB R 3 ~5 L, B
m2/0A 3 BRLL L, 2010 4F 5—6 JSRAE. mix7
BATAP T 92 A4 il A AR, B ICE TP AR AR,
2010 4 9 FWoak HAF R 1, B b1 Mo £ b RO
BB s AR 3 A B o A RS )
RIS BRLLE
1.2 Ak

BRI BAT R TCTE IR AE A, PR A2
WA BHARAE . H1 ] Ambion RNA $2 G &2
POy B /Ny TR SrF 5 RNA R Agilent 2100
bioanalyzer £ #2073 75 RNA (1% ot & FlK B
BRI GRS 2 g /15 RNA B ik B A2 8k

PR EAT S PRI e 3 i . Herh eDNA 5 iR A invitro-
gen 2\ ] B superscriptIIl J % 553855 6o

K F RNA 4254544 SOAP denovo ( http ://soap.
genomics. org. cn/soapdenovo. html) #E47 7 51 f) 4H 2%
I8 . R EEE (http ://www. nebi. nlm. nih. gov/
genomes/ GenomesHome. cgi? taxid = 10239 ) ${ & 5
UL R FEAT blast HXS 70 Mo MR A LU XS 70 Hr 4
DL 7y 4 2% Ty 5 T 7E /9 RTBV 5 ERTBV 351 %)
ORF Xiit 519, LURG RS AEARA ] kT
1, # A PrimeSTAR™ HS DNA Polymerase ( TaKaRa)
VTSP 1S . R A clonetech 1 SMARTer™ RACE
¢DNA Amplification Kit I Advantage® 2 PCR Kit, 15
F 1 K B % NucleoTrap® Gel Extraction Kit 37 &
BEATY IS By e, ARAED 1 Y 9 Bt g1, LA
mix] ~ mix7 Z/NFEHLIY AR B AT 7 cDNA
FiAR 7351 PCR 974
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2.1 /I RNA BERERSH

2.1.1 /) RNA & kw5 % KGRI IRELGE
PRHEAT LA K7 9 LA R LB AR o o 132 )7 A 2 3 471
G RSB TLY . 1 PR T AN RNA
JE#RAS 2T 20 000 000 [/ RNA Fr Bz, Hirp, i
Z I IEFE R mix6 155 32 665 676 4~/ RNA K Bx,
/DB REE mix7 |,k 20 347 893 4>, it Gen-
bank 1 Rfam [tXF, #5417/ RNA 7028 TET A IAE
an T rRNA 7 5 BB/, Forp, e 1R mixd, oy
11.28% , 5 AL 5 RNA RNFETEREAR )/ RNA
SCFERAAEI o AEFTINRE §rh K R FF 51,
JUT- A O EE S R AR T T 60. 0% |, J5 IR AT B J2
DETREFERA) T, 5350, FE T miRNA iy b
Fe s, B mixd Sk ERE IS 10.0% , o, mixS A
fm ) miRNA Jir (5 LU 20.91% . BRI ZAIMNEAF
5 HABZE R B/ RNA Fh2%, I8 & %1 snRNA
1 snoRNA 45 {H T (5 Ll /0, &RIKF 0. 5%
2.1.2 S RNA 9 EHH  1E7 4/ RNA
T LT, 18 ~ 35 nt [/ RNA HAK 43 A 45 U [&]
Lo TERFARESL D 24 nt KBEEAY/N RNA JIF 5 EG 91 B
[, 76 mix7 5 24 ot KRN RNA 5 21 i
/INRNA [ 63.91% , Hyk 4 21nt K B9/ RNA | i
di Lo 14% ~ 24% , K Z %0/ RNA 7 fi 18
20 ~25 nt X [a], 5 i 7 RNA 19 90% 22 47 ; i 1E
mix7 Ff fh 120 ~ 25 nt fF 7 L) R e, ik
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97.82% . {EFERL mix6 H R B HABKE b A L8 22
5, BR TAE 21 ~ 24 nt —A>F 50 A3 KIS, 7 30 ~

35 nt fr BERIESFII A8 %, 1 36.48% , i 15
BRI A

®1 FTEEM#EM/ RNA #EH S5

" /N RNA Fh2&
mix]1 mix2 mix3 mix4 mix5 mix6 mix7
J=¥ie 25 375 720 22 566 966 23 703 485 21 845 528 26 592 728 32 665 676 20 347 893
N 12 248 6 786 10 870 8172 9 452 7 945 10 131
XI5 (0.05% ) (0.03% ) (0.05% ) (0.04% ) (0.04% ) (0.02% ) (0.05% )
N 55 709 28 847 52 677 46 212 127 727 311 956 23 261
iE XA
(0.22% ) (0.13% ) (0.22% ) (0.21%) (0.48% ) (0.95% ) (0.11%)
RYNET 5 000 3307 3 694 4 965 9 099 9939 3 906
H (0.02% ) (0.01% ) (0.02% ) (0.02% ) (0.03% ) (0.03% ) (0.02% )
S AT 59 715 10 895 16 851 14 325 27 997 43 640 9 579
H (0.24% ) (0.05% ) (0.07% ) (0.07% ) (0.11%) (0.13% ) (0.05% )
RNA 3675779 2 875 419 3530 421 2 097 793 5 559 467 3 899 043 3 257 552
m (14.49% ) (12.74% ) (14.89% ) (9.6% ) (20.91% ) (11.94% ) (16.01% )
2 652 606 1 350 538 2 077 666 2 464 488 2 184 150 3580 611 508 850
BB RNA
(10.45% ) (5.98% ) (8.77% ) (11.28% ) (8.21%) (10.96% ) (2.5%)
31 749 32 496 36 307 48 983 51227 31 625 38 000
HHIF
(0.13% ) (0.14% ) (0.15%) (0.22% ) (0.19% ) (0.10% ) (0.19% )
11 419 6 540 9 982 69 042 67 673 131 065 5 667
#% /N RNA
(0.04% ) (0.03% ) (0.04% ) (0.32%) (0.25% ) (0.4% ) (0.03% )
= 9713 4 968 6 660 77 192 70 506 97 728 3232
A=/ RNA
(0.04% ) (0.02% ) (0.03% ) (0.35%) (0.27% ) (0.3%) (0.02% )
s 970 566 406 663 612 051 1 474 898 1 937 550 13 107 865 177 389
35 RNA
(3.82% ) (1.8%) (2.58% ) (6.75% ) (7.29% ) (40.13% ) (0.87% )
e 17 891 216 17 840 507 17 346 306 15 539 458 16 547 880 11 444 259 16 310 326
(70.51% ) (79.06% ) (73.18% ) (71.13% ) (62.23% ) (35.03% ) (80.16% )
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FIA 204 Fh (5] 2a) . A 246 T 75 X5 B 1Y Lo X
FEOVECR /N T 4 A, o RZBERA — K I P
5, FAMES LR 5 ~ 10 KT 33 1,

BT HEX P B D HED B AT /N RNA A2
A SREER MU FY], it 10 5200 A 1S
g g (B 2b) , (B 15 06 U 19 2 K F 2R 4% B0
(Rice tungro bacilliform virus, RTBV) £l 17 24 f 75
95 7 ( Citrus exocortis viroid, CEVd) , ] i% 7 41|
FEXT 2800 R3] T 59 48 45 (&l 2b) .
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HRHE FE NCBI ( http ;//www. ncbi. nlm. nih. gov/
genome/? term = RTBV) 4 2% 3| {5 & , RTBV J5 &
BN 8 002 bp,GC iy 33.7% , i 4
TEHCAT BEMEL B, 73900 7€ 157 7 A R 4H 69 ~ 668 bp |
665 ~997 bp 994 ~ 6 021 bp Fi16 042 ~7 211 bp,
95 1T EAE GRS 1 > 24 kD M H L HIKA
BIRE T ATG, 734,787 373 ~7 3719 —1>
TATA &F,7E7 610 ~ 7 616 4b A polyA B, &
FEMT S KR T 15 nt, 3 ASEEFEC oL LA
M,e=0.01, 3 —2 5/ RNA 34 % blast [t X}i}
SRR AN RTBY BB 5 (R 2) o BT A Bke il b

Cercopithecine herpesvinus 5
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s 3 8 3 % R E %8 8 g g B
®» & 3§ 8§ 3 @ 3% § K B & § g g
£ T T 5 5 3 5 § % 5 @& 5 9
S g > e 3 &€ 8 & ¢ o u §
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RTBV 5 i B #4 K T 80. 0% , £ 5 < i i 2 1) i
mix7 , 4 75 BEIRF] 90. 2% . ¥ 7 4~/ RNA Fdls iR
BAE—E X RTBV i 80, HA 36 283K 5] 100%
WL VLW TE B ATHE G A FEE RTBY 5 88, 1E
merl7 {55 T i ATHH G, B T mix6 %ifﬁ
35.3% A, FAMAE & 1Y BT 5 FE AR R T 40. 0% L iR
SFE 23T RTBV 9 8 1 16 B2 1A 5 88. 2% uﬂﬁﬁé
i AAAES RTBY i E . TEFE M mixS FR 4]
kﬂ@f? 'J KB Ky 353 nt, 5 RTBV Jig 8 &K 1
4. 4% ;1R FE AL R I RTBY [P 81Ky 453
nt,;Jj,u,\JLQé/‘JSJ%O

®2 KBHFEEEREZ(RTBY) EFERPNBEEE ST
B 44 RS BB/ % LB/t R/ % AR /nt B %o
mix] 7057 88.2 3671 45.9 236 2.9
mix2 7 040 88.0 3539 44.2 288 3.6
mix3 7 160 89.5 3822 47.8 227 2.8
mix4 7117 89.0 3788 47.3 228 2.8
mix5 7038 88.0 3568 44.6 353 4.4
mix6 6710 83.9 2 824 35.3 154 1.9
mix7 7218 90.2 3561 44.5 191 2.4
RE 8 002 100.0 7 060 88.2 453 5.7
ME— AR BEAT R AV HOR B SUIEATOREE, FERJZRIHO T
SEIUCE E?m:%%‘%%ﬁj?ﬂ 79.0% fFAEJLE/N 2.4 RTBY B MmiEm54f
MBEET 2655 4 > ORF S BUEI R RCR, LT 2.4.1 PCR A RACE #3449 HHHRILI %

FAER T fE55 1 4 ORF KAFE25 AT 40 (50T
B AEHLAL ORF [ 7 2 3 M XA , o] Al il F

BRI RNA 5350 BEAT S 56 SRAG I cDNA, 854

a5 /E Bt 51 4 ERAL (FP: GATGCTTA-
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RTBVY #3341 751
B3 B4/ RNA B K R A A6 45 7 ( RTBV ) S 548 26 40 AT (4% AL SRR IP BB )

CAATATTCCAAATA, RP: TTTTCCTTTTATGTGT-
TCAAAT) fil ERA2( FP: TGACAATACCATAGATGAT-
GCTT, RP: ACTTTATGACCATTTCCTGTAA ) #f 17
RT-PCR ¥ 84, ¢ #7245 43 51 4 1 034 .1 009 bp
IFH o LEXT 45 R KR AR 4 & i 5 22T 91 A
(ERTBV-A) , sE7E4 2 4~ ORF X 31 5 620 ~
6 654 bp, [A1JEPEIEF 81% , 2 FEIR ¥ 51 [l M 15 3]
9% . A TIFRNE A RTBV %5 887 51, >R HE i
5’ RACE #i1 3 RACE #"#8 H K BE Sl 1 992 bp [
ERTBV-A BT 4 . 435 25 3 50 3 241 2%
SRR DA% B 2R BN 558 8 91% () RTBV,
WA T BT PSR AEE R RTBV Ji .
2.4.2 RTBV &ty 5Hh & %54 Ll ERAL
FE 1P mix] ~ mix6 AN [6]FE LAY 32 S R AT
RT-PCR #3445 R E W] . Horp o 18 NS AR TE R
RTBV 45 # /7 51, H X 18 A 5L 33 50 ) 43 A T
mix] ~mix6 £, 7R % B A R Rt RE g 4
W H R B WA BAT 2 AR E RTBY Jig
B, XD NTER 2 AR, AT REAE R
PR G BB AT R H A 51 i H L P 51 AT DLER
Ko KT HVIEEEITF IR B AETEZ A1, X PCR 7
Yy 247 53 0, 25 R 3R W1 AE BATHE A i RTBV
e S — P N2

3 ZwE5itie
ST T AR A 1 S S 2, R

TERFAN AT KR b P A7 A2 RTBV i 35 7 51
CEVd 2R RE P51, — R4 A 45 R RTBV i 75 9
BAARIEHN 79.0% o @ id it —2 PCR Al RACE 4
3 e ZATE) 1992 bp RTBV S5 2T 51, 5 55 5
PIGLR 5/ RNA PHEA R R AT 2B 5 91. 0%
RTBV R (751 #1200 AT 1 A7 3 RTBV
TRTEIUT A, ELASRIRE Al BRI B 7 91 B 222851

i /s RNA 5y 38 2 00 P 79 5 32 ARH = 5 4
PR BE S5, 30 e ey a0y A A A LA
R SR s R B EL 0 R 7 BRI
ZAh il A5 S AL KBTI P A B T
MFFAE, FERT TG T BaTV Ji 35 5 19 /)y RNA JIlJy
(925 A I UE T ORI AT AT EAIRSY
el & Bk 90% LA 1 RTBV g 5 81 55 /7 41,
RTBV J 5 J& 2R AR XUEE DNA w14 78 1 3¢ 9 75 7
(Caulimoviridae) KAFEEIR (ZRME &) AFARAE G 5 )R
( Tungrovirus Rice tungro bacilli-form-like viruses) A{
T, FFAEE 4 D IFHCAT BEAHE (ORF) | 73531 45
2412194 46 kD fEE A, EEAEKF HAPLE, 1R
o) AR B e, R IR AL, 5 EOK R O™,
JEAR K R FR 7 ) RN . (e KRS A AR
RTBV a5 28 B (14 17 51, 3k 26 F 51 R 0 L 73 B B
ARG TE/KAE B D 21 v, T 3 2 2 ke A K e P A
7F ERTBV-A [ERTBV-B #1 ERTBV-C 3 28214l 741,
KIEA31 7 526 .7 496 .7 499 bp , X BEFEHIER T Bk
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X, i H2EM 751 ORFz X (RTBV HiJ& ORF3)
th B SRR 4t MP . CP PR .RNase H (RT/RH)
X3 #EKAEH & B ERTBV f)4% D1 E7E A [ Fh

Z IR 25 AR, TE N Sy T e RTBV S Y Ah 5 1 i
HPE DL g, AR AL T 38 I vh 95 DUBCRLER
(EAFE R AR AR AR A ERERS (Oryza glaberrima)
i o B AR (0. barthii ) J2 7K RS AR A% A0 75 14 5y S
At PR, AT RERAE KRS KT Ao 75 v ol 2o
FR R — P TE BN TR ) sIRNA B 1] Bl 4805 77
e

A 2 1R B 3R W AL TR siRNA

A2 FE A sSIRNA LEAR ) B A0 7 P E 4 S
BRI R AR S AU 51 %
THIRPTEG R ZE . EBAT P BA AR
Le)y Sl G e R AL, £ RTBV i 755 e 14 1 fi
BN TR sIRNA AR RN RTBV JEE X B
PriffRae. WoR X Al B L m 52, RTBV i 75 1] fE 2
— N E BRI R , AR P R T R AR AR P Hs
HP RS B R A b ok B4 RTBV i 8 YR H
TEABETE A B BAT AP AE R RTBY Ji 2 2L LU
F), HAAT S DRBE R, T BEJe: ol TSR B A 2t 40 B
(I A B afi A7 10 2 B A I RN L m] ES RT-
BV 45 ¢ AR A AR A
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