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f =E. AX4£A RNA Antisense Purification (RAP)# R & £ 44 sncRNA, A& % T
5S.5. 8S rRNA. B 4-4% ] Tobacco Acid Pyrophosphatase( TAP) # RNA 5’ Polyphosphatase
27 sncRNA, ¥ 5 -3 A E LB L 22 M09 sncRNA # T R LB A T X EB L% L
sncRNA 3'-3 % #n poly (A) B % ¥ A BA% B oligo(dT) s VN-adapter 4% % 3| 49 3 47 % 4% %, 1)
HEHE T sncRNA 3'-sh 4k £ @ P M, R BAEAMAA D TR F LB L Rt Ew
sncRNA cDNA X ERE 24 3X10°clu, TAEH 5%, B 5 &R 25,5436 cDNA 57 £
HERIF6G 7, & X AR AR AT 208 B ik, IR A sneRNA 322 7 A ah.
KEEiE : sncRNA; cDNA UE ;5 poly(A); RNA R SU4E 448 (RAP)
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An improved method of sncRNA ¢cDNA library construction

DU Guang-Shi, LUO Fa-Tao, XIAO Yan, CHEN Hong-Jun, WU Chuan-Fan
(Department of Function Genome, College of Life Science, Sichuan University, Chengdu 610064, China)

Abstract: 5S and 5. 8S rRNA were removed efficiently by RNA Antisense Purification (RAP). More 5'-
monophosphorylated RNAs were acquired after using Tobacco Acid Pyrophosphatase (TAP) and RNA
5" sncRNA Polyphosphatase, which resulted in the increasement of the coverage of the cDNA library.
To avoid using the adenylated adapter, a poly(A) structure was added to sncRNA 3’ end and then re-
verse transcription was carried out with oligo(dT),;s VN-adapter primers. This improved sncRNA ¢cDNA
library contained 3> 10° independent clones and the recombination rate was 95%. The sequencing results
showed that the sncRNA ¢cDNA sequences had good integrity by employing this improved and cost-effec-
tive method, which laid the foundation for the further study of sncRNA.
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1 - coding RNA, sncRNA !,
3B WF5e 461 sncRNA 75 A2 3 [4 e ik VA 45
NRILH AL Hr, 7026 22 45 1Y P 51 BE 18 5% 5% N YA AE A oAb 3 B DL KR i Y e A A T R AR
RNAM(H 2250 G 9 B 3% i 2K 1, X SR 4 10 FEEAEH, g X P microRNA (miRNA) 1 Piwi-
RNA (noncoding RNA, neRNARIER A K associated RNA (piRNA)BFFE 4 % A. miRNA
JEgm 5 RNA (>200 nt, long noncoding RNA, 1K (W) 9 s 540 (pre-miRNA) 2 3f Drosha 5
IncRNA) Fi/hEZ# S RNA (<200 nt, small non- Dicer Z MM N T80 W 5. 5 H & & 1403 0
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RNA i 5 Ui 8 & & & (RNA-induced silencing
complex, RISC) , # LA J3 1| fit X} 11 7 X 5 8 mR-
NA ) 3" -ImAE R IX (3" UTRO 454, 55
mRNA [ fif 5B 12 30 0 52 300 R R 3R Gk i
EUTL piIRNA | REW AL sh 2 A L h &
PSR 5 DRI R R 2 R 3t £ R 4 4 O T K A
HEAE Y. A, % small nuclear RNA (snR-
NA) B, transfer RNA (tRNA)M?', small inter-
fering RNA (siRNA)™ 5 small nucleolar RNA
(snoRNAY! 42 Z Fh sncRNA 19 W 58, 33 — 4
s T ENTEAE & B & 2 hE.

H Al AT sneRNA 0GR 70 F BR . ix

HURE X sncRNA B8 A AR K 4R K 25 [\, 1

FEE sneRNA cDNA 3CJE 2 & B FAF5Y sncRNA
& 1R, 28 sncRNA R#H poly (A) B 45
P g5 sneRNA cDNA S FE Hy 2 ) 45 19
JEHEHE T A sncRNA 3" 5 5'-3 4 A 0 b4 3k
(3" 3k, 5 43 a0 e S S P 3k 9 51 4 ik
1 PCR §"14 cDNA. {H 2, 5 A 09 12l 50 & f 4%
o B B 3 R R O R B0 ) % B 3T
S B v B Sk o T BT AR AT 53 R 1k A& i
(5',5'-adenyl pyrophosphoryl moiety) , A" fig 52 3
F2 3k B A U A 1) FE BT K R B A M 4 Sk AN AU AR
A 0 H 280 BRI 5528wl R R B G X
Pt 4 M 3 3k RO B 1000, BB Ak, — 28 sncRNA fY
5'- U IR AR SRR 45 K . 4 U1, U2,U4,U5 snRNA
SFHAT 5-u I T AN K sIRNA 53 0 =
WA T T Wl 1R R AT 45 0 LT T4 RNA % 452 il AN
REA A% 423X 28 sncRNA X JCBEFZ M T sncRNA
cDNA SCPERE 6%, [WIf, sncRNA H1,58.,5. 8S
rRNA F B #5384 A A0 Bk 25 8 X 5 &8
sncRNA cDNA 3C i e TAF 1 A8 R T4, i i
T F rRNA FBRE0 & oA+ 4 B 52

B F| L bR AR FERAEGE sneRNA cDNA
SCPER Ty e itb AT 1 el Bt 1 — R A AR L
17 Z A3 sneRNA cDNA SCPEA 5 s, i X
FEsCHE () J5 1 e AT LA 3RS 52 22 1Y sneRNA cDNA
FES IR ABFSE sneRNA 2558 T Hfill,

2 MEIITE

2.1 # #

2.1.1 HWhAFwmiatk KB ®E E. coli (Esche-
richia coli) H Ak DH5o ALK ERAF.H TEH
SRR v Wi AR BN = o Y

HEK293 Iy F 3 ATCC ( American Type Cul-
ture Collection) , 4~ 52 56 {4 1.

2.1.2  EZRXA MM FEE DMEM, G 4R 1 i
(FBS). DNase I. RevertAid Reverse Tran-
scriptase, dNTP, RNase Inhibitor, Dynabeads ®
MyOne™ Streptavidin Trial Kit J F Thermo 4%
") ( ), T4 RNA Ligase.E. coli Poly(A) Poly-
merase I F NEB A& (Jt. %), Tobacco Acid Py-
rophosphatase . RNA 5’ Polyphosphatase Il F Ep-
icentre 2~ @) ( F ), pMD™ 19-T Vector M F
TaKaRa 247 (K i), /N RNA # BUA # & . PCR
rEYalif iR 57 & .2 X PCR mix.2 X ¢-PCR mix i F
Foregene /A #] (JR#R) . A= ) R AR L 9 5S.5. 8S
DNA FREFG BT 4 R 2 7 IR He A2k
FR X3 S [ 7= Gy i 4.

%1 PCREI#FF

Tab.1 Sequences of oligonucleotide primers used for PCR
519 35 —=3")
5S8F GTCTACGGCCATACCACCCTGAA
5S8R AAGCCTACAGCACCCGGTATTCC
5.8SF TAGCGGTGGATCACTCGGCTC
5.8SR CGACGCTCAGACAGGCGTAGC
Ul-F GGGAGATACCATGATCACGAAGGT
Ul-R ATGCAGTCGAGTTTCCCACA
U2-F TCTCGGCCTTTTGGCTAAGATCA
U2-R AGTGGACGGAGCAAGCTCCTATT
U6-F GCTCGCTTCGGCAGCACATATA
U6-R CGCTTCACGAATTTGCGTGTC
7SK-F ATCGCCAGGGTTGATTCGGCTGAT
7SK-R GGATGTGTCTGGAGTCTTGGAAGC
pMD19-T-F CGCCAGGGTTTTCCCAGTCACGAC
pMD19-T-R GAGCGGATAACAATTTCACACAGG

({F : F-forward primer,R-reverse primer)

2.2 /&

2.2.1 wmmr¥A HEK293 41ffu e 37°C.5%
CO, 1Y 40 g 55 37 46 b 15 5%, 85 38 2k 0 DMEM i
10% v/ 4TS (FBS F 1% (v/v) WL (F
BEMEERZ). qAMpEARKEELST 70%~80%
I 5 A .

2.2.2 # A RAP(RNA Antisense Purification)
% £ sncRNA ] Foregene /)y RNA #2 B 7 &
$EH HEK293 sncRNA il i 48 40 30l B2 1 I
ANB W G P VR I T B A sneRNA 5/
WIZFRic 9 5S.5. 8S DNA 4R 4, 65°C 48 1k
Smin, JK¥# 2 min, R )5 & T 37°CHY 70 T4 H
2542 10 min.ffi sncRNA #£ 5 F1 1 5S.5. 8S DNA
PRAET 8 o B SE X 5 5S.5. 8S rRNA FE 43 45 4



% 34

ML, F. —Frateg 3k %8 RNA cDNA B ## 5 % 655

T ORI AGE 55 & R MR WG R M-270,37°C 4k%:
Z&2¢ 20min, fif BB 73 4 W % B3 . #E 1] DNase 1
AR HR R iR 5% A ) DNA -5, BIA5 31 L BR 5S.5. 8S
rRNA 1) sncRNA % . 5256 41 st 18 41 [ B 7
ATHRAE 0 R ZH A I 2k M-270, rRNA (¥ 25 BR 3%
23 33 qPCR .

2.2.3 cDNA A& #y# 21 sncRNA J5 i# i
RAP HR & F 4tk SR 5 i E. coli Poly (A)
Polymerase 7E sncRNA 3'K#6/  poly(A) &, H
Tobacco Acid Pyrophosphatase 1 RNA 5’
Polyphosphatase ZbF sncRNA, 18 3] 5'-3 4y PA
M 5L TR sncRNA, #1 ] T4 RNA i 42 i 1% £
RNA 3k adapter-1, fifi FH7 $22 3k 9 4 22 514 oligo
(dT),s VN-adapter-2(V= A/G/C;N=A/G/C/T)
1803 5 S5 B SR R R T o 4 Sk R S MR T R AT
PCR. ¥4 PCR =¥y % A T #4k, 17 TA k&
.

2.2.4 cDNA XL EREHMNEREZTHAEL HHM
v 42 Sk 51 Wy AT PCR, 35 B 56 e B TK 4 7= )
SrAAE L. SR G ¥ PCR P2k iT TA Seke i+ 50iE
FIBE, DU J 20 32, A ALk BB 5 B L iR & PCR
HE— 2L DNA 3 AR B fis & 51 $2 BOSTRL I 7
K P 4 R AE NCBI B 15 vh g8 47 77 91 B X o3 B
(http://www. ncbi. nlm. nih. gov/). XJEXKE
A Clarke-Carbon 24 i+, Hodh ., N= if 55 72

e p =B R WO BESR G 0. 99) . — = 3 —

RNA 7E45%E RNA F R A N=In(1/p)/In
[11(1/n)].

3 ZWHER

3.1 HEK293 sncRNA 2 EU#& il

W 7L 30 W 1 A% iR RNA (28S, 188, 5. 8S,59)
FE . RNA i =F FER s AR AT & 5 RNAL BR
2 rRNAL X2 % J5 28 sneRNACDNA S % # 2
1 AR KT . i Foregene /N RNA $2 B it 5
PRI sncRNA B AR L FBR T 285.18S rRNA 4%
KA B RNAE D, 453 8 7 5T & 4w Y sncRNA,
(AR SR AEAE S HR 5. 8S FT 5S /N F rRNA.
3.2 RAP =4 sncRNA

i# i RAP(RNA antisense purification) J5 ¥,
HE— 2 J: B 5S.5. 8S rRNA, qPCR 5 I 45 5 i
/R55S.5. 88 rRNA EBRACR AT LA H] 95% Lk b
(K 2) OR3P EE T sneRNALHR S T

LA sncRNA 1 &

1kb

100 bp

A 1 HEK293 % RNA 5 sncRNA £ K
A.: TRIzol #& Bt HEK239 . RNA. M. marker; 1.
HEK239 B RNA. B: Foregene /)y RNA $2 B 7] £ 2 H
HEK293 sncRNA. M:marker; 1:HEK293 sncRNA.
Fig. 1 Extraction of HEK293 Total RNA and sncRNA
A: HEK293 Total RNA extraction by TRIzol.
B: HEK293 sncRNA extraction with ForegeneKit.
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B 2 qPCR #a RAP 7 % % % 5S.5. 8S rRNA #%
R

Fig. 2 Quantitative PCR detection of the efficiency to
remove 5S and 5. 8 S rRNA with the method
of RNA antisense purification (RAP)

The removal efficiency of 5S and 5. 8 S rRNA. (Values are

shown as mean + SD, * % % P<C0.001,NS:no significant)

3.3 PCR ¥ i ¢cDNA

1E sncRNA 5'-3hn b33k adapter-1 J5 , 3@ 3
5[4¥) oligo(dT) s VN-adapter-2 f#f3¥i %5 5% , 3515 W
s Sk E P cDNA 55 —4%, SR 5 33k 51
Y adapter-1/2 347 PCR, Byt Jif ¥ &E 0 UK 27
cDNA F Bty EE 43 Ai£E 200 bp LN (El 3) , 1fif H.
B R0 0 42 e P 100 B g 4 Sk TR Ll &
AR sneRNA FBedg 8] 1A 8087 1.
3.4 sncRNA ¢cDNA X EXE

W BESE R R SCEEE AR IR ] 957 L .
BE DL PRI v RS pMD19-T-F/R
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AT 7% PCR %2 b 45 200 (| 4) ,PCR 7=
YK /NGy A #E 200 ~500bp (5 & 4= B i , PCR 7=
WIR /NN Sk 150bp), 1 Bl cDNA 3T 4 A 5 R

B 3 PCR # 3 ¢cDNA
M: marker; 1; PCR 1%} B, A HI cDNA Bifg ;
2: PCR j=4¥).
Fig. 3 ¢DNA amplification by PCR
M: marker; 1: PCR without cDNA template;
2: PCR product.

bb M 1 2 3 4 5 6 7 8 9 10 11

500

200
100

B 4 sncRNA cDNA T EMHA K K H % PCR %2
M: marker; 1: PCR #i 3B, R4 ;2-11: % PCR
Fig. 4 Identification of insert cDNA by bacterial colo-
ny PCR
M: marker; 1; PCR without template; 2-11: bacterial colony
PCR
3.5 XERESNFER
CH A sncRNA cDNA EBRILEET Y
3X10° A~ B g [ H 2 i L, AR 3 Clarke-Carbon 3C
JETTFE AL FTRILL 99 % #EF 40 % 24 6. 510" A
sncRNA () cDNA s, ik 2] 4 4 Zok. B HLHEH
20 D EATEVE R UBOREIN e L 7R NCBI ¥4 4 vh
TR X, B LR AT 5, k= 4 5200 5 25
W5 NCBI B %07 50 (1 7 35 Rk 8 99% ML I
(£ 2),UlH] cDNA HA K075 588 mAR
AHIFFE I 50 E A X A/ R ORI T K Y 45
SR — 25 A I ot S ) BT A L {H A 2 AT T 45 R
7 cDNA BAT B 1 e 91 58 B Ak

4 7 e

H#E sncRNA ¢DNA 3CFE, XF sncRNA H i

FHATEE L L. EFWEXIES TN cD-
NA SCJ 25 18 3 P A ] 8, — A4~ 2 40 fa] 42 e B 1
RNA I &#4ifk. {#JH Foregene A H]/ RNA ##
BURF & A BN LB T 28S.18S 25 K A Bf RNA.
G RAP £ R, %3+ 5 5. 8S.58 rRNA # &H
PEH AN DNA #4F,5S.5. 8S rRNA 2L R 1] 1A
95 % LA b it — B alifb & £ T sncRNA, M i 15 F]
IR BT BT Y sncRNAL RAP SEERRUR 3% .
45 RNA W 2life 4 8 o o8 42 41k 7 — AR 47 1
%2 NCBIFFL%R
Tab.2 Sequence alignment in NCBI

AR NCBIH 73

RNA
Kb KEDbp) EHEE %)

tRNaseZl.-interacting

RNA A9 39 39 100
Human Val-tRNA-1a 75 76 99
U5B small nuclear 1(RNU5B-1) ,
small nuclear RNA 17 17 100
U2 small nuclear 1(RNU2-1), 187 187 100

small nuclear RNA

I3 — A~ R R e R S B Y 8 S B eD-
NA SO, AL 5EH) cDNA SCEM A H] mRNA K
SR poly (A) RE5H . i ] Oligo(dT) 1,1 8 52
K13 3] cDNA 25 — 85, f5 BL cDNA % — 4 JF 78
XUHE cDNA P o Al 1 3 24 09 45 3k AR 5 % 2 31 1k
1 R AR T AR AR SO S AR SR A R 3 R O A 1Y
cDNA SCPE 2 i 45 3 1) cDNA 23 [b )5 i RNA J3
H A 5~30 MR, WAL, FEML L sncRNA
cDNA U, T4 RNA & H: B A gE/EH T
5"t AR BABERR 45 H B9 sneRNA, B AR 21 cDNA
SCPE B R

ARWEGE — AR T FE sncRNA 5'-3f 3% 2
RNA #3k (#1254 3k Wl 5 B3k -
OHD & (BB S2 3 52 3k (9 2 3% 4%, 1t H. 2 4K
AR AL P LA G ) — . T
B sncRNA Rilff poly (A) B 45 #H° 190, Fo 4748
E. coli Poly(A) Polymerase % sncRNA 3'-3 i1
| poly(A) B, f#i sncRNA y=4 T 25l mRNA
poly (A) 454 . 1t vl 4442 58 mRNA cDNA 3 J%E
)7 5] AF] sncRNA cDNA f i, 5540 i
% 3'-RACE (rapid amplification of ¢cDNA ends)#;
A A A A WA TR T R VN 9422k 519 oli-
go(dT);-VN-adapter-2 (V=A/G/C; N=A/G/
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ARG, F.

— Fr i 09 0 3E 5 5 RNA cDNA XX E M 2 7

657

C/T) ik % SR B cDNA 55 — 85, g 51 ¥ 2 L
7E poly (A) R AR 45 21 T BR T & i cDNA 55 —4%
B oligo(dT) 5 poly(A) BB X B BENLIE. &5,
Tobacco Acid Pyrophosphatase(TAP) #1 RNA 5’
Polyphosphatase ) f#i F, # J& T # & & &
sncRNA AZER, 88 T cDNA SCFERE 35 3% . Wil
FARR IR 5 A RNA U2 e 7 4. KDL -
FARM AN, it T sncRNA cDNA SCJE #4

Jrik

ffi sncRNA cDNA 3L ) 58 B 1 AT &% 1k

R .
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