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FHFRPRNA 3 K 552-0-F At 7 ik £ Z NalO, B4 32 45 & NRNAR BN 5, 121Z 7 5 F
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An Improved NalO, Oxidation and Deep-Sequencing Method for Detecting
3’ Terminal Methylation of Small RNAs in Low-Input RNA Samples

XUE Wangqiang'?, HOU Li? LI Ronghong ?, WU Ligang**
('School of Life Science, Shanghai University, Shanghai 200444, China; *State Key Laboratory of Cell Biology, CAS Center for Excel-

lence in Molecular Cell Science, Shanghai Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, University of
Chinese Academy of Sciences, Shanghai 200031, China)

Abstract The 2'-O-methylation is present at the 3’ end of various small RNAs and has important biologi-
cal functions. At present, NalO, oxidation treatment combined with deep sequencing is one of the most powerful
method to study the 2'-O-methylation of small RNAs. However, currently used protocol requires 3 pg of total RNA
and is not suitable for studying 3’ terminal 2'-O-methylation of small RNAs in limited number of cells. In this
study, we optimized the oxidation condition and omitted the glycerol when stops the oxidation reaction. With these
improvements, we are able to identify the small RNAs bearing 3’ terminal 2'-O-methylation using as little as 10 ng
total RNA from mouse testis, providing a robust protocol suitable for investigating 3’ terminal 2’-O-methylation of
small RNAs in a small number of cells.
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T, L AR ASE Sy DAL 119 3 it i s (1) HR SR A A U (2
O-H5:4b). 3" A uity AL B = BAZEE TR 1)
miRNA. siRNA LUK ZY)H BIpiRNACT, B3/ A i FH
B RS BifHen 1 1L, 2 5SmiRNAJN TR, [F R B
TR miRNAFIsiRNA b 52 3" A bify R 44 DL K 3'—5"4h
VIR IR ARS . 7ESYH, ARG/ INRNA 3/ b 1 F
FAAB M B LRI T BE 1 f P I piRNA DL /N BR A
KBRS AL IpiRNACY . Hen I AL [RIpiRNA 3/ A b
FR S AUAB T T —F M  BOE 5 0 (1 A B T I A7 R 0 T
(02, FE AR /N B, Henl 5878 43 5] EpiRNAAF2
8 MG g 7320k R, TS EUREPEAR B, FE
B 35 ) piRNA FIsiRN At 2 A IX B A& 10415, {H & 2
i B B R I 1) B DR Pimer R4S I, SRARATIAR T H,
H/PRNA 3'A iy AL B I D BE AN BHAAC . 1t
Ab, LR, Henlib AEMEALIRNA. rRNAFIsnRNA
SRR/ INRNA 13" A iy FE AL

BRI /NRNA 37 A i HY A0 A 0 32 2244 F 1)
J7 V5 S2 i R 4 (NalOy) U1 Ak 3 45 GBI Bk S R
3R S ANH A ) /NRNA R A% R 2> 75 Nal O, )
VBT 5 A AR A 0 55 1) DB 4 T2 Fsd WU &85 U8, o i
1 B bR R N B Jam — ME T IR 25 bR, T EU/PRNA
I B A0 1 nt; 37K iy s A R AR AE 06 1 N RNA
A NalOJHI 52, KA, A HE 5 1) /PRNAFE
i 28 [ A 28 AR i L VKR U BN orthern blot#% 42
D, AT LLIX 23 ZNRNA 37 i 2 75 4 H 2 AL A& 1
{H & X — J7 74 75 210~50 pg B RNAUZ3L i H 4
A BRI — Fh B E  LFRNA . Rooverds 2024
NalO, S A 5 78 5 W 7 45 4, SEBRT [R) X6 oK
AN [ i 28 ZNRIN A TR 372K ity H A0S i a3k AT R, {2
ZITE IR T e f /D3 ng ARNA, TG 8 A T4

{2 f
' =0 1 ———— | -0
5 P e NalO, 5 O
—
OH O-CH,
Methylated RNA Methylated RNA
Q*0 O
I_—O— = 7 I e
5 P Base NalOo, 5 O p=
— ol
o_‘@ —H H
OH OH o 0
Unmethylated RNA Unmethylated RNA

OH O-CH,

/U2 240 0 a1 0 00 i AR AR B B0 D AR ORS A
RNA 3K i ) F A AB R, O PR T 1% 7 1 1 B
H.

BATVD M N, TERNAZ AR I 15
ARME SAE T WAl 7E LR B ZNRNA 52 B 1 A 3 T S8
Faoy AN TE LEETNE W] A AL RN = RNARE
i, AT A2 NRNASC PERER T 75 O FE S o A
TRIX 6 ] J, ASHIT 78 5T RNA FINalO, 8 A1 B I
B AR W4 34T AR D), 3 BER MK 2210 ng
SRNAH/INRNA 13 K vy A&, it Tl
BLIS M 4 1 /NRN A 3 K i B A AB MRS T ]
GWIE

1 MRS
1.1 a5 AN (S

NalO,JJ H Sigma-Aldrich/a 7] ; RNAZE X 7]
I H NEB/A ] ; TRIzol)ly H Thermo Fisher Scientific
vF]. Agilent 2200 TapeStation system. High Sensi-
tivity RNA ScreenTape and Sample BufferJ H Agilent
2275 150 mmol/L NalOy#f i Fi il I e THCE ; 5<All
FRER 22 M1 150 mmol/LAHERSN. 150 mmol/LHiR,
pH 8.6.
1.2 SEEERARL

C57/NRRIE B L 5 SEER sh WA BR 514 2
Al FrAZYsLie s ciEd R R BN S
S M 2B Pt T AR B O o A A

K 16J8 1) CSTBL/6 1 B Wi s AL 4L, 32 58 AL 1
BWUI R T, 4 # %S mL EPE, M N1 mL
TRIzol, Jigi#ki%30 s, ZEFUTIESRIUERNA . Nano-
Drop 2000/RNAF, Agilent 2200 TapeStation sys-

Base 5 3
+ 5 ! >
3 +
3" adapter ligation 5" adapter RT primer
\ i
5’ 3
31% 5
Can’t ligate to 3’ adapter RT-PCR
\

Small RNA Deep-seq

E1l WMERNAFRUIIARRIE
Fig.1 Low-input of total RNA oxidation technology process
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temf1High Sensitivity RNA ScreenTape’s WllRNA Jii
o FEAT-80 °CIR-/F .
1.3 KWHE
1.3.1 BALA X RNAZEZI R E NG H®  1E
T IA A T A K 24 ntff P FIRNA, —Fh3
KA IR M (RNA-O-FF 38, 5 —Fh3/ K6 6
H LB H(RNA-OH). & BUH FRNA 100 ng, Jn
A0~100 mmol/L NalO, /5 & i B il &, Ak A2
30 minJ& ZEEYIUE, FI6 uL DEPC/KIEfiR. A ELA
28 A4k b B IRNA-O-H 2 FIRNA-OH %100 ngfE
X IN20 pmol 3'8% 3k, 1 uL 10xT4 RNAE
B2 Rl A1200 U T4 RNAJE £ §2(K227Q), 16 °C
16 hidk 47 B e o 8 mol/L R 2% 48 P i 46
gER.
1.3.2 HHsTRNASVLA 3 ) 22 4 R g 3oh YL
20 ng/I L Z2 FLARNA, 1A 0~100 mmol/L{#NalO, )&
IR B CE, A ALAEFE30 min, (1D)IIANT pLH &
1B M, # 10 min, ZEESTHE, 5 uL DEPC/KIE S,
Q) E.# H 4BEYTE, S uL DEPC/K A . B Ial i
J5 FIRNAZE FE: [MIRNAFE fh o i N34z 3k 1) 78
MNAK & (0.25 pmol 3'F3k. 10% PEG8000. 80 nmol
MgCl 1xT4 RNAJE £ 2% f #i. 40 U T4 RNARE
2(K227Q)~ 20 U RNAFEHIHF), 22 °CR M2 h, K5
TIANS pmol %33 519, 75 °CiB /K5 min. XS5 IS’
23k 1 FE B I NAR Z2(5 pmol 5823k 10 nmol ATP.
10 U T4 RNAZEHERFL. 20 U RNARGHH 7)), 22 °C
JRET hy SR JE I NRT S A4 22 (1% Je 7 55 22 1
250 nmol DTT.12.5 nmol dNTP.40 U RNA B 1#1]51] .
200 U superscript I % 5% ), 44 °C/ M1 h, HL5 pL
HEATPCRY H4(50 pL KOD/& R), 6% PAGEA Ml 4 ¢
&
133 MERMERNARIA S g (1)
L8 M N JA TR % (linear acrylamide, LPA)[RIUAS [ 2
GERNA. HU7~80 ng/]s i % AL SRNA, /125 pg
LPA, LBEULHE; ()AL 4h ERNAZ NalO, A 1k Ak
SR HX25~1 000 ng/)> L 52 FLARNA, NalO,4,
AL FE30 min, B LEEDYNE, S pL DEPCIK i -
QubitIIK &, T HRNAZ AL 5 (1 [ RR
134 DREBAMBIRNABIA R ZE it
/NI AR FIYE/ NRNATE N AZ(spike in), 356 AT
1B, 3563 AR A FHEAAE, K E35822 nte HIT4Z
WA IR K TaKaRa, Japan) R {L65% 402, MoK

T2 AR B A BE R S A 4 EX10 ng. 50 ng.
100 ng/]> i 22 FLERNA, TIASNZR A, NalOS 4k
AEEE30 min, EL#EE CEFUOIE, BUAIOE BORNAZE .
3 HL10 ng+ 50 ng. 100 ng/)> fR 52 AL S RNA B #2 2
PEAE A . P BRIA]1.3.3, 6% PAGE:
T 4 L, 1 FH6% native PAGE[RIPCR™ 47, Vi
FEI2A135~160 bp, 14 A J5 N AN400 pL 10 mmol/L Tris-
HCI (pH8.0), Z I el 7%, &5 — R &0 Ja BB,
A1 mLTE/K 2B, 40 uL 3 mmol/LEE FR5H(pH5.2), 25 ug
LPA, 30 °C##+E 30 min, 13 000 r/min/Z5.0»15 min, 80% .
FE P2k, F15 pl 10 mmol/L Tris-HCI (pHS8.0)i% fift 11T
VE, 13 B i 2K SCEE P4, FlHiseq X 102470 7

1.3.5 S RFATF %A N RNAR LN F B 5
MUCSCHLHE FEP2R 8 /08 B 1 2 (K 2H 3L mm10.fa
(http://genome.ucsc.edu/). MmiRBase%{ & £ %,
/N FRmiRNA ¥ B S A4 (http://www.mirbase.org/, i
A21). MpiRNA cluster database NIt T 24 K
F /DN B SE AL HR NRINATR B I 5 5 40w o) 75 2 (1)
PiIRNAJE bed SCAF; Jf Jk T~ /)N B 2 5 40 7 %104
UCSCHZ it ffitwoBitToFa® ' #2 M piRNAFE [ 7 41 «
THERRANFE i R F RS IR TG B R AAE I 1 41
Z: R FH T EE A, R I NalOL 55 A4 Ak B A2 75 2 % 78 70
(NalO, Sk 78 43 A i, A Y BB M 1 2/ 6 1
BB S I E 2 B3 BT, i FHFASTX-
Toolkit* 4 i /INRN AR FE M 7745 2] (1) Ji7 46 H 4 i3k
AT B e e £ bRk, SR FE R K BEAE 17~40 nt
#1751, 3 FHTBr2 duster.pl (piRNA cluster database
F&4t | http://www.smallrnagroup.uni-mainz.de/soft-
ware.html) M HEEE 1 2By 91 &2 2% FE K [ reads (F
1 =75%0)F S H— N ZERRA ). K R TE S
5 21 1 51 7 B i reads ¥ FH Bowtie EE % 21 /)N il 5k
H, A FVFIEERTNL . B Eox 22 PR 2H i reads H
TR SE/DRNARIE 150 B EEXT B 20 A miRNA
J7 51 () /NRNAVE B miRNA; il 42 /NRNA A LE %
Fl|piRNAFE K1 7E B NpiRNA; HiAth 7 51 kR Mother.
/NRNAK JE 53 1 Fperl XREE AT iH H AR R &
Jii B 1X L /NRNA SR 35 = b 1 16 WRPM(Reads Per
Million genome mapped reads, & F /i reads ' [
X ). FEANRE LT /)N R 2R R 4 i reads 1, 5402
730 58 & AH A B /DRNAYE SN2 RS . 5
GE%E O _EAE FINCBIIGEOHUE 22, s 41D N
GSE130106,
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2 #R
2.1 SHAIEITRNAZEIZIELN RN
/NRNASCFER 5 — 0 2 /N RNA L 3'42:3k
(adapter)i® 2. FATLE LIS H &I, =k INalO,
AL AL B 2 5l K A BERNAWIrRNAR W 24, 51
RNAFE i 1 5 2, {HNalO, 48 A b #E X /NRNA SR &
B FZm AN B . Dy T AE R A AR T N R B
/NRNAP) FEREVE, 75 B4 1E FINalOK B, Atk
BATIAR T AS [F] 3 ENalO, S AL Ab BE X /NRNA 5E 35
P ROE RS A e . AT G BT 3K B o
FR AR AE 1 A3 2K o A R AR AE 1 ¥ /NRNA, 4331
BB AR P4 37 A i G FRY S A A& 1 R A Y A4 1 1)
/INRNA. 100 ng 3K ¥ 6 H 2 A6 A2 i IRNAZ 1
2 mmol/L NalOAbFR 5, Fo T £930% 1] LAFI3 45 Sk i
FE(FE2A); 4NalO K ik %10 mmol/L X LA LI, 3
ARTE A AN T RNAMZHL R (E2A), B3R
Uity TCAB U RN AT A A0 AL BRI 5 UK . 100 ng 3K
i B AT FIRNAZ2 mmol/L NalO,/ AL AL B
J&, 3Rk MBI LA SZ 2 (E12B). 3 —
A4 ENalOJK FE, 3R i A H EAL I RNAZ T 454K
Ab PR, A3 Sk 1) AR A H BB AR A (]
2B, 20 mmol/L NalOu4b 3 ¥ & 75 IS & Ah 2% R,
Ui B T NalOJ/S A AL B A8 X 733 K i A3 H = A& 1
A3 A i TG H A AZ I B /NRNA . {H 372K B 1) 2k
AR 2 AE — B FE R PR RRNA S 3 Sk 1 42 3%

RNA-OH
NalO, /mmol/L

46 nt

24 nt

22 nt

R (E2B), HEM ] f[E A2 H J A 1 2 R A7 FH A T
/NRNAG 34 Sk g . DL R g5 IR, IKAE
7£10 mmol/L 2 PL_E INalO, S8 Ak b P Bt 5¢ 4= J i) 3/
ARty G H B A R /NRN AR 3 Sk (R, T3 R i A7
FH IR A IRTRIN AN 3 422 3k [ 3 F2 00 38N 32 1o LR
BAVR FE(0~100 mmol/L) {540 . A T AERNAEAL T
g5, Ja 2  Hh R ATTIE R 100 mmol/LAE 42 ik
INalO, AL AL BERNA o
2.2 HiBZIEFH R BX/NRNASCEME IR0

LA FIRNAS A J7 V2385 N H il 2B Ak
o AHFRATAE L0 A R I, AN H Il 26 1k Ak
N7 S ) R 7 A R e (B3 A) . AT — 2P sk
BRI, RENalOALEE, UM 7 H i (lane 1) FIRNA,
23 CWE P UE RIS R A 30 B A AR D (A
3A), DL ESS R U, Hl 2 K BRI/ NRNA ZE EE 1Y
R T AN I H i 2 A I N B R FH SRR T
W PR 3EAT ZNRINASC FEAG 2, AHEG T 0 N H- v ¢
1RSI RE S, {3 A R PCRAE B £ it P 45 21 1) 5C
FEF=Y) i B34 2 (E3B). DL S5 RERM, AhnH
2B OB T S T & A T i ERNAR) E AL 5
D7 SC R
23 ML ERNAF KA IBEREW S A

T CWETUE IS I B R0 A6 B T2 v [l &k
o HAH A B0 45 R (glycogen) M2k 14
4 0% I % (linear acrylamide, LPA), HH T ## J5i 7] &

RNA-O-methylation

0 2 10 20 50 100

46 nt

24 nt
22 nt

A 3ARIGAHAZM B/ NRNA EAAL S 43 ek B: 3/ A i AL AB 1K) /NRNA AL A 3] 5 3 23k ; 22 nt: 38R IR B, 24 nt: &k
fKIZNRNARIKFE, 46 nt: NRNA 53 HEK I ER ™ YK BE; RNA-OH: 3R 5 A HAE I /NRNA; RNA-O-F1AE: 3R bty B B2 1 ) NRNA; B
SN IAE 100 ng RNA; NalO4 9 & 43 51 90 mmol/L+ 2 mmol/L+ 10 mmol/L. 20 mmol/L. 50 mmol/LFI100 mmol/L.

A: ligation of small RNA without modification at the 3 end with 3" adapter after oxidation; B: ligation of small RNA with methylation at the 3’ end with
3" adapter after oxidation; 22 nt: the length of 3’ adapter; 24 nt: the length of synthetic RNA; 46 nt: the ligated product of RNA and adapter; RNA-OH:
small RNA without modification at the 3" end; RNA-O-methylation: small RNA with methylation modification at the 3" end. RNA input for each reac-
tion is 100 ng and the concentration of NalO, is 0 mmol/L, 2 mmol/L, 10 mmol/L, 20 mmol/L, 50 mmol/L and 100 mmol/L respectively.

B2 TNESMAFTIKEST/NRNAERES RN

Fig.2 Effect of different oxidant concentrations on ligation efficiency of small RNA with 3’ adapter
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G NANJERNACY, FR AT FELPAYE N 525 FFRNA Z RBIITHIAT28 ng e LA I R ERNA R R = A
BV vE IR . FRATTFH25 pg LPAXS7 ng. 14 ng. 90%, HRNAFALFE IR/ £ 14 ng 2 LRI, T Qubit
28 ng. 56 ngf180 ng/IN i 22 LA RNAZAT LBEUTIE o R R U T RR, oA BIRNAKR E (K 1),

[ FTRNA F Qubitill 3 &, 1H 5 RIS % . LPAfE RNAZG AL A # J5 FILPARE 4T 2 B UL E, 24 44
(A)
NalO . /mmol/L

glycerol bp

®)

NalO, /mmol/L

10 30 50 . 80 100

glycerol bp - = = - - = = = =

A I I B A SO, NalOL# 7351280 mmol/Ly 10 mmol/L. 30 mmol/L. 50 mmol/L. 100 mmol/L; B: AHIH 2% 11 2 37, NalOji# 5 45
517910 mmol/L+ 30 mmol/L~ 50 mmol/L+ 80 mmol/L~ 100 mmol/L. A5G 56T T2 &, B [ 20 ng RNA; +: I H il 28 1k 540 R R
- ASIHE A I M: marker; Before: AL RIS = A5 H2k A EF; #7J: RNAREELERT=Y)

A: add glycerol to stop the oxidation reaction. Concentration of oxidant is 0 mmol/L, 10 mmol/L, 30 mmol/L, 50 mmol/L, 100 mmol/L ; B: glycerol
is not used to stop the oxidation reaction. Concentration of oxidant is 10 mmol/L, 30 mmol/L, 50 mmol/L, 80 mmol/L, 100 mmol/L. 2 replicates per
experimental condition, 20 ng RNA per reaction; +: glycerol is added to stop the oxidation reaction; -: no glycerol; M: marker; Before: before oxidation;
Triangle: adapter self-ligation product; Arrow: RNA and adapter ligation product.

E3 HEx/RNABEESENZM
Fig.3 Effect of glycerol on the efficiency of small RNA library construction

1 (EALPAFHTIHERNAZ EITUEHIE
Table 1 Ethanol precipitation recovery rate of low-input total RNA with LPA

Bt RNAGEAG F/ng RNA[A[1fEng [l
Precipitation helper RNA input /ng RNA output /ng Recovery rate
LPA 80 71.5 0.89

LPA 56 51.0 0.91

LPA 28 25.7 0.92

LPA 14 - -

LPA 7 - -
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1.0 =

Recovery rate

25 50

100
RNA input /ng

250 500 1000

El4 TEIRNAEZIAESHAIEBEH ZEETERE

Fig.4 Ethanol precipitation recovery rate after oxidation with different amount of RNA

RNA7E250~1 000 ngftf, S8 AL ALBE f5 ZBEPTTE I
1E60%LA ;24 BRNAJ /> $25~100 ngft, [A]U %
AR T %, (RARSR AT LLEEAT A 2B (Bl4) . BT ABk
HERNASF AL 5, {8 FHLPAYE A BT #E/TRNA
(1) L EELE A& PTAT I
24 PRERMERNANS LFNF S

/N B S LRNA A A 5 K B piRNACHT 3K by F
FAU) FImiRNA (A 73 K g FH AL AL, A2 TR AT
10 5 IAINalO S A 7 V2 38 R I B AR 0 G FRATT 90 0
F110 ng. 50 ngH1100 ng/)> K 22 A S RNA AR 16
J& M ERNAS AL E R, FEERE S oA Ak
Z(Spike in: 625 A B IFIRNA, 3% 7 A 3/ 7K uify (1) FF 2
B, B4R &A1& 1), NalOJA L A3 5 B
B CWEUOTE RN, AR 05 AT SCEE R . 10~100 ng
MRNATE F AR AL JG 0 8 7 b 3 5 2, 913
BT I T B H S, HA10 gl 5% A 55 (&
SA), M C IR IUA J7 IR IR DA BR o 28 P
SERR W, AALAT /N R 52 AL/ RNA E ZE HimiRNA
(K J920~24 nt) MIpiRNA(K: J& 25~32 nt)4 ik,
NalOJF A A B 5, A4 A 3K Ui 2'-O- H 2 A& 1 )
RNA(mMiRNA)YH %, i A 3" 3i2"-0-F 3 & 1 (1)
RNA (piRNA)A 57 5 i (E5B). R 4 7 = H Ak i
J& B EG A, AN RIRNAGE 46 5 11 80 A0 A A0 15 37K vify
2-0-H BN E A T 5 GER2),
VLI 10~100 ng S RNA 420 B2 76 70 1

3 Wig
H B A5 5 T NalOy48 A A B F 72 /0 B 40

HH/NRNA 3/ ity FE S AR AE Ui R iR 08, FATTHE SE56
RO BUA HINaTO, AT FE T H AR 347 /b 24
MR 7L, 15 B E =R . XTI ERNARE
it i) RE 7 Bk — 25 A AL AL NalO S AL —iR 3 P
FARBIGAE . A 708 M3 K v LS 1
FUAHAE i FRNAZ I AN [FINalOL K & A 4k b 22 f5
HRE Sk, G5B, 3K UG A S FIRNAXT A
A Kb B 23 BUR, 37K i R AL AZ I I RNAJE A
N2 A KB 5, 483k T IR B NalOL A 1L A
JEA AT IERE ek o RAEAALHEGRE S, 3 A
AN B I RNA R A & 10 7% 823 B Sk I 20K, 1
D372 ity 1) FR 5 356 [ 2 2 i /N RINAA 537482 3k 1) i
ROR, (EIE ITRNATE £z 58 1) FH = 1T B8 £ 32 i3/ oK vty
i ISR RNADEB R . IEAh, NalOJK i
BN A100 mmol/LIs, 3" ¥ A #1841 FIRNA Tt B
SRR 2k, 3K uit A F A AS A IRNAL $23k 1)
BRI AR, HEM/NRNAK BB, b4
A A5 O BUB A T rRNA
BATERAERNAEMF AR LR, &4
KB i 28 10 A R X B &S 7 R Y Y IR AR
Ko Hh& b2 52 AE IE RT3 pg B RNAE
G L T i A BB R, AT RE S B T Rl
[IRNAE K 2, & WX EFEFE; HX THE
RNAZE AL AL TR, (A1 FRIRNA R B /b, b it b B8 %6 50
JE PR B R TR IR 3 o 2 1 SR SN ) i B
JE 30 I H I AT A (1 7 R R S VAR R HH FINal Oy, A
MR . BARAHE L 45 BB R UTE I RNA
AN VAR R b B ARG T S 7= i, {ELJR P AN 3
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(A) Before Oxidation
RNA /ng
10 50 100 10 50 100 &
&
bp
500— e
400— =~
300— =~
200 —
180— ==
1607 "= ot b o b — s g bt <«
}‘2‘8_,‘-—"“- - s s o o b o
100— w
(B)
10 ng 50 ng 100 ng
30 7 30 30 -
O other O other o other
o @ piRNA ® @ piRNA o @ piRNA
Ex B miRNA £ o B miRNA  E R B miRNA
220 S = 20 = 5 20
Before g 2 ) S 4
oxidation > o &05 Bl
o = 5 2 o =
273 | =% 5%
5&10— | §é10‘ 5&10—
53 g i 5 e 5] g
] el *5 ]l ] i Iﬂ
o J --cnBM IR o -l |mIII [ S— o -l L
17 20 23 26 29 32 35 38 17 20 23 26 29 32 35 38 17 20 23 26 29 32 35 38
Small RNA length /nt Small RNA length /nt Small RNA length /nt
30 7 30 30
o other O other o other
o @ piRNA ) = piRNA © @ piRNA
=B B mRNA £ B miRNA £ ¢ B miRNA
After 25 207 %;20‘ 8 < 20
[ kel 5y i72]
oxidation ,2"% | o 8 b %
e : g e
5 210 | 5 210 2728 10 -
5 g i 58 5 g
N I o .. - ﬂlﬂ
0 - EEEEEE Elu _______ 0 - E==u=lﬁﬂm ______ 0 - E!EBEEEE' ______
17 20 23 26 29 32 35 38 17 20 23 26 29 32 35 38 17 20 23 26 29 32 35 38
Small RNA length /nt Small RNA length /nt Small RNA length /nt

A NREHSRNABHT G #E . =5 23k BE; #7k: DRNASEELEER ). B: /MR A BRNARHT R IRENFE . &
NIRRT T2 EA
A: small RNA library construction of total RNA from mouse testis before and after oxidation. Triangle: adapter self-ligation product; Arrow: RNA
and adapter ligation product. B: small RNA deep sequencing of low-input total RNA from mouse testis before and after oxidation. 2 replicates per
experimental condition.

Es5 WME0REBILSRNASNWAIE/NRNAS ELEFLREMNF

Fig.5 Small RNA library construction and deep sequencing of low-input total RNA from mouse testis before and after oxidation
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Table 2 Changes in the ratio of miRNA and Spike in of low-input total RNA from mouse testis before and after oxidation

i miRNA i L£(%) 8153 A/ R A H
Sample miRNA ratio /% Spike in methyl/no Methyl ratio
10 ng before Oxidation 11.82 6.7
50 ng before Oxidation 12.94 3.5
100 ng before Oxidation 13.71 2.7
10 ng after Oxidation 0.04 42323.0
50 ng after Oxidation 0.03 16 236.7

100 ng after Oxidation 0.03 11614.2
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