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Abstract: The CUT&Tag technology is a new method for protein-DNA interactions, which uses a novel pG-Tn5 trans-
posase with ultra-high activity, to precisely target and cleave DNA sequences near the target protein under antibody
guidance, thus enabling cDNA library construction and sequencing analysis. This technology is widely used in human
and animal research, but due to the unique structure of plant cells, its application in plant research is relatively limited.
In previous studies, we found histone acetylation can participate in the regulation of jasmonic acid induced secondary
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laticifer differentiation, but the molecular mechanism of histone acetylation modification regulating secondary laticifer
differentiation has not been elucidated in rubber tree. In this article, we used the experimental system of secondary lati-
cifer differentiation induced by cornetin (COR) in the vascular cambium by the CUT&Tag technology, and the high
quality protoplasts of cambium cells were obtained by enzymolysis, and the Histone H3 acetylation modified antibody
was used to identify in situ the region of histone acetylation modification during secondary laticifer differentiation. A
cDNA library of cambium cells treatment by COR was successfully constructed using CUT&Tag technology in rubber
tree bark. Quality inspection and sequencing analysis were conducted on the construction of cDNA libraries, and found
that the quality of libraries were good. And GO and KEGG enrichment analysis of differential genes found the genes
related to auxin, flavonoid metabolism, and protein ubiquitination were enriched. The results would provide an opera-
tional method for constructing cDNA libraries of plant tissues using CUT&Tag technology, and provide a theoretical
basis for elucidating the molecular mechanism of histone acetylation modification regulating secondary laticifer differ-
entiation in rubber tree.
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Cleavage Under Targets and Tagmentation
(CUT&Tag ) # AN, CUT&Tag $ A 2 F #E &5

WEHER B pG-TnS ¥ VENG, ERRPUASIT T
KR U] E H & F I DNA F5. fEidk
17 CUT&Tag SLHGHT, e A& Ak s rdt
R (—90) WaE, Skt A SEEALYSS,
KTIKAES, FBEZER T WS, S5
B pAG-TnS R, (i F55 R AR E A 40 i ) 55t
RS, DR R A JAE A (R 4 b 1 AR A A I
BEJS A Mg, 0% Tns BRI U EIENE, W1k
FEHLEA R DNA XI5, BT TnS &EH WPk,
FEFTW R B B4 0E B Bk DNA - Bmndssk,
RIGHEHL DNA, #E1T PCR ¥ WMy EE SO %, 7Ef%
Sy Y0 R e L TUE (ChIP-Seq ) &G, i
FHME R D BEALFT T e (5, 285 Brik e g Dl e
DNA, ## 5% DNA KEH—M2, R, 7E
CUT&Tag ", 75T RAE 330 8 A i 4 A 5 1)
WP E g o, MM DNA ¥ 51K 8 4
PR bt B el ARG A 0 P YR B ( 3~5 M reads ) tHLAETS
B B . 5155 ChIP-Seq #H Lt
CUT&Tag HAREAT AN AL, ([FW LS .
Al EE M ER S, LHEH TR AR .
T4 . g DL Ky 36 WL i A 2 S5 BF o AR
HHl, CUT&Tag 7F4H 8 F& M 4 H b 2 &
TE S 4 240 I8 R B v R A g R B A
Al CUT&Tag #4741 8 B 5T C &k &
27 B kS 3 SR, AR Y A0 A AR 4
Mo RE | RN 2 i AR =, XA R

pG-Tn5 % Ji& it FE A SR 240 1 9 A7 BELAS 1
CUT&Tag AN T E1 BB i i AT 52 44
B, TR XA ) ) B SRR 5 Y A B4 S ST
) CUT&Tag iREA35R 2 PRAR, 1250 il 22 4]
AR

KIS A Bk . NERIEFR YR Tl
ek, R [ B A2 G E I Y AR T, R
FE T I RARAR G, 98% L I &3k [ 2 P 4% i #
( Hevea brasiliensis Muell. Arg. ) ", ##f T-
R Rz IR AR FLAE R R IRAR I & A A2 ) 35
FH 278 T )2 205 DR D A0 R oA T SR 0 s e
Ay b, DI R LA, O LA HE
MAREEL, T RIRG N . AE55 T W2 4 il oy
RAFLE TG, SRR R AMUERS , LA A
WIS 283 R - - - R T R R .
AERRAR I I B 7= TR r W FLAE B, 77 4R
T RUZ AW 5340 T RO AR LA A T AR FE o T 2
UAEFLE R 5 KRG ™ = B OC  IRAE L
R IR T A TE U2 L UK AE FLAE MR
ROV AE ZLAS LR T , ORI 7 1 B i 1) F2 2L
SRR RTIIRETE R, BRI A S5 T & B At R A
iR (jasmonic, JA ) M HFTA KR (LA ) GBS T
YERFIE LZ AN A i A L R TR
MRS AITEPEIE U R AR (JA-Tle ) Z5F9 2510
Y5EE 2 (coronatine, COR ) " 7EE IR
U LA S AR RN 5 THT LE AR TR R ( MeJA)
FAA IR T —F R E R COR i AR
B AR AE R Mg R U B, 3R
KA E A O ALEE (HDACs ) Y0l 570 il oty



2012 o AE A F AR

445 8

2 A (trichostatin A, TSA ) AEMS & kiA S
B A S e, (EH COR AbEE, fig!
FIRESAEI N X HE A CBHERRE, i H
HDA EHEME &R Z R, 3T sepf 5y 3t
flt, DA BB 1 S AAB 0 1 Sy 56 DR Sl 1
FHE L, W TA F R A FLE e, 7T
FB 2 38 o A B 1 2 T A 8 W R s AR T A vk A L
G ACRH S BE PR SR S B

AAFFEFIA COR 75 BRI Ak A 3L
SHALBYSESS R ST, S5 B COR 75 AR A I AR
FLAE R R B R, i A 1 20 B R )2 X
ZHJif 0 JBAE AR . SR CUT&Tag AR, it 41
F H3 Z BB RS | 5 SRS ) DI R R  L
B X I T ) DNA P31, #£47 CUT&Tag it
5, FE cDNA SCEEIF Bk Fll )y o BFGR s R Ny
i CUT& Tag Hi RS EAE YL 21 cDNA SCFEHRAIE
BRAETr i, AT AL R 1 O BB R s AR e v 7L
AL LG S UL LA

1 #MR5FZE
1.1 ##

FE ) E L R B VG A A TP R FAE 7-33-97
) 1A 4%, FIAEAE b 1 HAaT ROL B 2 B AR
AF 5 T 1) A 396 B T, 3 80 W 2 g A 910 48 0
F, i B R AR ZF R AR OB R 4%, O
1E 1 FERNAEK 5~6 MK AL (extension unit,
EU ) [9, 13]O
12 Fik
121 AHEZ% (COR) ABBEAMH & HI—
AEAEAR AN B S5 5 2 B (EU2), ol
B TR RS2 sa bk, 76 EU2 4T Hi,
o ST 0 R W 2SR 2 emx 4 om B ZE R B K
Ay B2, PR T RRUN A 1) KPR G 2 4K 2 b S
f, WIS 20 pmol/L COR AW, #AJ5 ¥k
B IR ZE 2 B . AR PERF R 1 d. KA TR
YRR T RN TC AR 4R, I BEEAS AR (AN
BB ATER ), IS B E FukoK 7 R SE G
COR AbHAR B 2%, B 3 dl/EY ¢ E, A4l
A B 5 PRGBS KA TR o

PEHE COR AhBEAH [FPRAS (AR A 1 5%, AN
ATAT AL, 7E COR Ab FH 54 BRUR Bz R i A [] it
FIBCAR AL BB 25 K (AR AR B ), B Ry
XTHEALEE (CK) MR 45. X CK IR R A
FIFEEL 3 Ay ESE, BAEYFELZIRA S

MRAR I 8 258 B AT IR A o
122 S 3 KA BT R 2 B8 R A TR AR
# & KUY COR RN HE AL FEAZ BB B 45 1)
PR RE S, SRR E T — RS RN, 2
M2 0.5 cmx2 em f/NBE, FEA7 BUE Fokokd, 7
STUEGR, VRN AN /N 2 BT o PRI S R A
SRR R i A SR A, BRI A 0
YS90 T S M LARGE 43 BEAR AR B 25 B B TP 1
2 KB B A AR X AR R AR B R A A K
FEE L, , A I b 38 5k U A0 SR FIARS Bz A Rk e i B ]
P2 0 J AR AR B PR 3] & A 0.01 mg/mL
XS R ¢ . & ( fluorescein diacrtate, FDA ) I
2.5 pg/mL Bifk%E (propidium iodide, PT) 2% ik
W, A FDA R P OSUEE Yo o ikl i J AR Joit Jo
677, JFH i 20 M BobR A T
1.2.3 CUT&Tag %% i FHFg Uit MERE N 7l 1Y
Hyperactive Universal CUT&Tag Assay Kit for II-
lumina 7] & 71T cDNA SCEMEE, X AR5
AR AN I A AR, W sc s A IR f T ik, 1R
THUT -

( 1)22 M (Buffer) L il . @Binding Buffer:
HX 30 uL 10xBinding Buffer, fJCHE/K 2 300 pL,
&%), @Wash Buffer: Ht 150 pL 10xWash Buffer,
HIA 30 pL 50xZK FI R &), inA 1320 pL Jof
K, RS @SOxER FAREIIHI . B 1 R 8
HIFNIR A A7 ( Roche, EDTA-free Protease In-
hibitor Cocktai, 11873580001 ) ¥#T 1 mL Jo/K
H, =20 CHfF . @Antibody Buffer: H( 50 pL
Antibody Buffer(-), Il A 0.5 pL 5% Digitonin, &
A1JG B T vk L 1i¥s . ®Dig-wash Buffer: B 792 L
AR R ECHI) Wash Buffer, HIA 8 uL 5%
Digitonin, &%), ©Dig-300 Buffer: H{ 100 pL
10xDig-300 Buffer, fill 2 uL 5% Digitonin £ 20 uL
SOxZE AR EIFA], A 878 uL JTlEK, TR,
@i & T i Buffer WA Fl Buffer WB, £ 15 WX i
FHEE, AR G 36 2R 1 oK 2

(2) ConA Beads #4b¥E, HU 1 32 200 uL 9 8
A, BEEEAIA 100 pL Binding Buffer, i
FAE AT 78 /0 & ConA Beads, HUH 10 uL
ConA Beads /1% Binding Buffer 1, JRA& %],
BTWAZL, FFHREER (292 min), HE
WA 5F 1 o K 8 B MRS AL LHCT, A
100 uL Binding Buffer, FRBARRIZEKITIRS
CIEIRGIRS) ) ¥ 8 HEE TR L, IR
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REEE (2492 min), ABRETIL BE. B
A 10 pL Binding Buffer ¥ & ConA Beads,

(3) 4t i Ji AR S A U B o 7 A B D A o 4R 3
BT BT AR A SR AT, (4 Az 2]
(1 F1 fe /b o BRAEE AR rp, b G 271 I e IR
Vi, TR A R R AR S R AR T WA
JRAE AR, I A0 OB T R, R A R
A, WU BRI R A R (29 150 000 4~) T
1.5 mL EP &, &R T 2500 r/min ( 600xg) ik
WL S min, BT E AZRKET,
JA 500 uL Wash Buffer 22, 2500 r/min
(600xg) fKHE B> 5 min, PRI FiF.
TERNEEA A, JIA 100 pL Wash Buffer 55 i
A A

(4 —HmE. TEREDEEAT, A 50 uL
) Antibody Buffer BN ( 4HMIA% ) -7
RE AW . i Merck AR E M H3 Ltk
& i $i & ( Anti-acetyl-Histone H3 Antibody,
06-599 ) YA —Pi, #E4T COR 5 TR B 451K
= FLE R TE B2 KRR S A IR CUT&Tag 3¢
PERIHE . CUT& Tag SCPE 5 BEB B PE X BEANBA 7
X R, H o BH M X R A A0 M N R A
H3K27me3 Fia, B IR A FH 25 4 fE T3 19 1eG
Pk o Z BBBURULIT B A e vk B He R L -
50 MR, BRI 8 A R, N EEIR A,
BERS BG, CHERAR T (DR B B A )
K, FEMEBRREESIR), & 8 EEE TKHM
4°C, HEBFELIR,

(5) ZHmaE. —PhFhw c1, H
Dig-wash Buffer % I8 — & B9 L, il SeH e 4 —
U CHRHERAS T 1 2 100 HRGIR RS, —HikE N
1:50), BAFEARM B TAERAER 50 uL,
MUK B F 0 8 144, BRI
N, ¥ 8 EEETHARL, HFEREEE
(2min), ABWRES L. IARRL KN
PrTARW, b FaEEEaR, Mhiik 5400 (4
) R E ARG, EiR T IEHREE 1h,
TR D, e & WA 15 min BUF 3%
B, REIRA LR, P E SRS, B 8 E
BEFRR L, fFEREEE (2 min), HBR
MRS BiE . 8 EEHMA 200 uL Dig-wash
Buffer, | FEIEIXOR, #ift Buffer 5410 (40
M%) -#H®REEVWARSIIREG. HE LARM
Dig-wash Buffer ZE% 9% 2 K.

(6) pA/G-Tnp ¥ JE W H . B 2 uL
pA/G-Tnp JIl A 98 pL Dig-300 Buffer i85, st
Fi Bl pA/G-Tnp, fHHZAWRE N 0.04 umol/L,
FAMEA pA/G-Top % B+ TAEWRH EH 100 pL,
I Dig-wash Buffer YEi4H 8 145, BRETES.L, H%
SIEEE TN L, FRRW ) (2min), A
BWAR R 3 o BAREAMA 100 pL FikERy
pA/G-Tnp ¥ /7 TAEM, b FEEIEOR, (% HE
T 5400 (AR ) Rk E G YR A S . il
THERBEE 1 h, TR, e & W E &
10 min BUR 8 #45, F50IR2) 1 K. pA/G-Tnp ¥%
JEFIEE SERUE, BERTEG, % 8 EEE TR
Wb, FRIAREEE (30~120 s), BB
3. 1 8 A A 200 uL Dig-300 Buffer, [
T E B, Wt Buffer 5 A FR-REERE AW
FATREE] . R FIRH Dig-wash Buffer JEi%
HIE 3R,

(7) DNA JBifb. B 40 pL Dig-300 Buffer,
B 10 uL 5XTTBL, iR &342), WSCH: B TTBL,
HAMA TTBL TAEWMEHR 50 L, BT
pA/G-Tnp ¥EFETHFE 1) 8 &R, BRI, K 8
HEE TR, FEIREEE (2 min), H
BBARIIE Fig o B FEAS A 50 pL i
) TTBL TAEW, 1RG5, K 8 #E H T PCR
0, 37 CHEE 1h (APARBRE G, {f PCR X
PRFFIF SRS IEAT PCR v, HIEI%E 20 min HL
T 8, BRILES) 1K),

(8) DNA 28, [a 37 CHFE 5 MM EA
DNA F B fbEArd, A 5 uL Proteinase K.
100 uL Buffer L/B Fil 20 uL DNA Extract Beads, 7&
STRTEIR ST . fF 8 A E T PCR U, 55 CHF
H 10 min, HEIEIEITRA] 2~3 K. BRAFE L, #
SIEEE TR L, HEZ) 2~3 min, /NOFEER
B (DIWEREER, A 10 pL A R i
W5 T )o B L IRAEARICT fE 38, B AR
JIA 200 L Buffer WA( ff FHHTZE N A TEK £ B ),
FEATITEIR AT o BRAT B O UE RN, g 8 EE
TR, R 2 min, BB B,
HE FiRH) Buffer WB IRIEA TR 2 K., FRZER
WE 2 10 min, FLEENORARRE, kR E
Jol ot (ChPRIE DNA 46, Buffer WB 227853 i
TR OB, AREE TR T2k as ).
P EIRFEARBURN#E 4L, TN 22 L KR 4tk
B BAEWITIRS), SRV 5 min, HAIFRRR
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T 2~3 W ¥ 8 A E TRESIR L, TR
J& (251 min), WHL 20 uL b7 2500 8 A,
52 E) DNA M, iZ DNA FEAH
CUT&Tag CPEREML, A T-20 CHRIIIRAE, #E
o B Rl

(9) CFE PCR ¥4, 7E PCR 45 H e il S0/
PCR ¥ # W AR & . 4ifb )5 /) F Bifk DNA
15 uL, 2xCAM 25 uL, N5XX 5 uL, N7XX 5 pL,
SVMRTH 50 L, i I R R RATIRS) . £ PCR
AR, BEATAIR RN 72 CHEE TN 3 min;
95 CHIA M 3 min; 98 C7AEME 10s, 60 CiH ki
fifi 7 s, 3 12 MEH; 72 'C DNA G 1 min; 4 C
Lk RN

(10) PCR F=#y 4tk . 1 FHREERTEXT PCR 7
Y1144k, ¥ VAHTS DNA Clean Beads ( Vazyme
#N411) FHEIFRBEIRGIRS), S22 H 100 pL
HENSCEERY PCR S =W, (AR 2 4%
110 K, PRIERAMARYS), FEFF 5 min,
W 5 7 45 R B 0 I B TG D AR Ay B REBR RN
W, FEWREEE (2495 min), /OB
R, EEAEYEEIRIR, fA5F PCR E R4
TERETIHE B, A 400 L 397 88 B 1 1) 80% . B i
VERLER, EIRWE 30 s, HBBAWRE g, &
OBV IR 2 IR AR FF PCR AR A4 THET)
b, P T S min, BEERBAT S, #F PCR
BMHE SIS EECH, A 22 pL K Al K PR,
B BAR TR AT 10 IRFE MR ST REER , = TR09F
# 5 min. ¥ PCR EWHT 5.0, B TR 4y
BIRERANRAR, TR TS (29 5 min), /0
WHL 20 pL BiEFER R EP &, a4tk
PCR =¥ REA I CUT&Tag LI, B F-20 CK
WIORAE, kS0 S 2 R

11D S o S A I R B o AR A o X 4
AP CUT&Tag SCHE, 38 2k i BE AN A B 43
At 6 W 47 B & PE Y o i JH] Agilent Fragment
Analyzer 5400 4 [ 21 B 4145 ML UKk R Gtk 7 30 o
ORI A A A
1.2.4 CUT&Tag L& M FF= o4 f#i ] [llmina
novaseq 6000 XJ 4 & ) CUT&Tag SCEHATINF .
T 5EX) Mmina 73845 09 CUT& Tag S 5 4A 4K
P, SR A BT 7 AR 2 00 B 0 42 3k R
i A B, ZEBRAG I P EE FILRIE clean reads
R, AL IRINT . OMBRREENT 158
TR FE M L% reads BRIEEL 40%01) reads; @2

BIE A N L 6 N1 reads, @ XKFRAFELM
reads; @& FEH ST 50 bp A9 reads, 1521
clean reads Wi DT B9LE WG B 22 AR E 753
Br, sl B BWA 8 {F#4T Mapping 430871,
FH DeepTools #AFHEATHEA IR AE 4T, (1M
MACS2 #4347 peak calling 4347, fi F§ Homer
findMotifsGenome.pl #5417 motif L5, 8 Ff Goseq .
TopGO F1 Bioconductor ( 2.13 ) #4417 GO =4
38T, {H ] KOBAS #Fit1T KEGG B &7 HT .

2 HER5H5H
21 COR FSHBERMEHZREIE S LR
A A AL o) R g

fdi FH COR 75 G B 25 2B FLAS 43 A 5
B RG, HIRRE TR EU2 # Rz 188 U T L
K 1A, 7E 20 umol/L COR % AL H 7 d HIAR IR
R K rh T SR COR 53 7 A IR AE FLAE( 181 1B ),
KA COR 5 FALEE 1 d HURRIEA 17 40 K B
6T R 125 93 B AR PR 1 25 2 T )2 400 L 1 D
A A R BE U0 R 0 5 i R e T A 1
HEATREYT, AT DA i 2 s bR b 0L %
Bz M B AR o 25 5 Sz PR 1T PSS WA 1z I
HNEIN R R . 22 WA IR A4 B
PIRER . AR RGRATE Z X, 45 22T
Rot#, AR X AH 7~11 2 U2 40 (
= MAFR ), JTEHABZET (& 1C); 1B 5 i
BRI e, RBe . W2 WA er 4 . w14
W Bz RN A ) B R AR L SVRRAR S 3%, T 2
X 40 L 258 il (250 = MFin ) (1D ).
Xof A T ARAS AR B T B2 DX A0 B D A i (T
1E) i#£47 FDA-PI Y& (& 28 i s dm ks, &I
TEJRUAE R MR, Bl PT Y (8 5 21 40 (R S 40 i
i (Bl 1F ), Mg FDA YL i 2 4x a5t
() A TR R A RS E R 2 (B 1G); Pl
JH A0 440 b 80 ok B 3 1 1 D A R A
FITHEL, &L COR Ah BRAS 3 ELA 16 M AR oA 8
YN 3750 AN/uL, BELH 3.75%10° 4, CK
Rl B MR A AR 295 3850 4~/uL,
BB 3.85%10° A o 1T UL FH e vk AR A AR L
P R T 102 XA A 3 P B D A, B R
I BERZ, RIS S CUT& Tag SCE
23R
2.2 CUT&Tag XEHEMRERN

Xof P AR A 0 SR A R AT E A, 4 R
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PRI EU2 A4 B AUBEUTTET ; C . PR HASUBCAR BU2 A B AR LT T 5
D: BRI EU2 M B BR DI ; E~H: CORALHR 1d 1
MR BU2 M4 B2 1 IR A BT kG s E: JRAEBURBIZA; F: %
PI (U R LT (LRSEAMIEFIZR BT G: FDA (02 4 (Y i
AR H: B FL G INAEEL. AEFk: WAEFLE; REH
K WARE: BO=ME. BREZER; BOSL=ME. 6
G ZIX . Ca: FEMZ; Co: JZ; Ep: #IZ; PPF. ¥
PR R BTER; St TREANN Ve SEUNNE;
W @i K.

A: Cross section of the EU2 bark in natural state; B: Cross section
of the EU2 bark treated with COR for 7 days; C: Cross section of
the EU2 bark before enzymatic hydrolysis; D: Cross section of the
EU?2 bark after enzymatic hydrolysis; E-H: Microscopic examina-
tion of protoplasts dissociated from EU2 bark treated with COR for
one day; E: The bright field image of the separated protoplasts; F:
The dead cells and impurities stained red by PI; G: The active pro-
toplasts stained green by FDA; H: A merge image of E, F and G.
White arrow: Primary laticifer; Black arrow: Secondary laticifer;
Black triangle: The cambium area of bark; Black hollow triangle:
The cambium area after enzymatic hydrolysis; Ca: Cambium; Co:
Cortex; Ep: Epidermis; PPF: Primary phloem fiber; R: Ray; St:
Sieve tube cells; Ve: Ductal cells;

W: Wound the foreskin.

1 CORZESBEBRIEAENUNEAERMEE
RS BERERE
Fig. 1 [Isolation and identification of protoplasts from
cambium area of secondary laticifer differentiation
induced by COR in H. brasiliensis

e TR R e B I B2 150 000 AN 5 AR JidA, 43 )
AR E H3 LBk Bifibiik (COR AbHEA
CK ). H3K27me3 Hiff ( HPEXTIR ) F1 1gG bk
(HIPEXT AR ), H9E COR 4B . CK. BHHEXS
HECFIBH 1 X5 FR %) CUT & Tag SCJ% o 3 o SC % Joi
K, & PLARIG4 CUT&Tag LR DNA
B K EUE 250~1000 bp (&l 2A~& 2D), £
A CUT&Tag SCFEEK , 4t Hlumina 5 3R45
CUT&Tag SCEEMEHEAR S, , 1 FastQC 3R F X
DU 540 7 o o R AT P AN 8Os B A (A
2B~ 2H ),
23 CUT&Tag XEMHERIEMSEERA
Eb 3

38 3 X} Mlumina )7 3815 () CUT& Tag SCE )
B Tt uE, R B U1y 2 s I
FRak FR B i i B, RBRIRBT e AU, Rk
clean reads [ 5 i o &5 2 J5 4% reads K& 245
K, AT LR TRt W15 B 2F o0 b, i
e 285 ) FH O AR

FASH) COR ALFH ., CK. BHE:XT R FIBA 1 %F
M 4 4~ CUT&Tag (% : clean reads ${& 534
4782119, 5926919, 24 499 257 Fl 512 401, K&
T BAPEXT R R D LAAE, Hoftl 3 NSO
clean reads FU¥ R4, BRIE G A1 C %R B
T bR A B AR R A A L I 40.72%
41.17%. 37.86%F1 42.68%, YJTEIEH /Ko Fikr
SCPE BT B W OCHEFR bR, B Qu clean 43 K
96.13% . 96.20% . 96.57%F1 96.39%, Qs¢ clean
3R 89.73%. 89.95%. 90.56%F 90.44%, 1
J& F [ P s B R K (1),

| H Burrows Wheeler Aligner (BWA)X] 4 4~
CUT&Tag %idis 5 VYR = 7 o & RY8-79
SN H PG x0T . COR ARBE, CK. BH
PEXT BEFNBAPEXT IR 4 4~ CUT&Tag SO L
X I RY8-79 7 L[N AL ) reads B FIE 7 LL,
I35 R 4 645 819(97.15% ). 5 698 271 (96.14% ).
23 073 516 (94.18% ) Fi1340 394 (66.43% ), &
T X B B SR IS, oAl 3 A4S
FERYEEXT A reads Bim Ml E 4> L& S . 7E
CUT&Tag W43 #reh, ME— Loxt HAR S & XY
reads FUEJECIEME A, 4 D SUFEHIE unique
mapped dedup 73 %°H 2 224 053 (46.51% ). 1 686
302 (28.45%). 6 707 253 (27.38% ) Fl 84 869
(16.56% ), WIFEIRIE THRAFAKT (F2).
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Fig. 2 DNA sequence length (A-D) and FastQC quality statistics (E-H) of offline data of four CUT&Tag libraries
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Tab. 1  Quality control statistics of raw data in CUT&Tag library

FEA Raw 5:;;’ Clean be;n Clean GC Qa0 Q10 Qa0 Q1o Low Too Too Trmed

Sample read (G) read (G) ratio/% content/% raw/% raw/% clean/% clean/% quality many N short adapter
COR b3 4833327 145 4782119 133 91.72 40.72 9592 89.63 96.13 89.73 99 546 0 2870 572202
CK 5973829 1.79 5926919 1.62 90.50 41.17 9590 89.78 96.20 89.95 91 620 10 2190 1549 668
BHPEXTIR 24 645944 739 24499257 6.71 90.80 37.86  96.41 90.50 96.57 90.56 280638 2116 10620 5844753
[Eleayid 518014 0.16 512401 0.13 8125 42.68 9579 89.82 9639 9044 10866 0 360 254420

{E: Raw reads NAIHEURIFSIEAE, LI 44708 1AL, SR SCOFAIF R8I 9% Raw bases 8 TH RS 91 Kl &
RIEH; Clean reads N 22318 8Y 5 908 B8 1) reads %X H ; Clean bases "M 221t 15 8Y 5 8 08 B3 19 reads MY BHIESEL; Clean ratio ¥ Clean
bases 1 H 5 Raw bases HH 191 43 H ; GC content B 3E G A1 C Y ECE SR (5 B A0 Bl L B & 19 1 43 bE 5 Qao raw N R IR %5 Phred
BAE KT 20 (B3 5 BRI E 4 s Qs raw S IRAGEHE 1 Phred SU(E KT 30 AUBREE i MABIIE 1 H 43 s Qo clean it IEJ5
FIEE 1 Phred ZUE KT 20 AOB8E &5 EARTREEAY E 43 5 Qa0 clean S U85 A AU H Phred ZUE KT 30 MBI (5 AR BIIE 0 H 4t
Low quality >4 Phred $0{E/NT 15 BYH8E L 3 1% reads BHFEEELAY 40%; Too many N Af3k N #Bid 6 1~ reads L H ; Too short 554
ZIE K EET 50bp MA e FAY reads AU H ; Trimmed with adapter A& 5T 5 KA T 50 bp ML~ reads IEH .

Note: Raw deads are used to count the number of sequencing sequences in each file, with four rows per unit. Raw bases are used to cal-
culate the total base number of raw sequence data. Clean deads are the number of reads that have been trimmed and retained. Clean bases are
the total base number of reads that have been trimmed and retained. Clean ratio is the percentage of Clean mases to Raw mases. GC comtent
is the percentage of the total number of bases G and C to the total number of bases. Q,y raw is the percentage of bases with Phred values more
than 20 in the original data to the total number of bases. Qs raw is the percentage of bases with Phred values more than 30 in the original data
to the total number of bases. Q, clean is the percentage of bases with Phred values more than 20 in the filtered data compared to the total
number of bases. Qs clean is the percentage of bases with Phred values more than 30 in the filtered data to the total number of bases. Low
quality refers to bases with Phred values less than 15 exceeding 40% of the number of bases in the reads. Too many N is the number of reads
with more than six. Too short is the number of reads that were discarded due to their length being less than 50 bp after cutting. Trimed with
adapter is the number of reads that were retained due to their length more than 50 bp after trimming.

%2 CUT&Tag X Reads 58 E R AL ER K
Tab. 2 Comparison between CUT& Tag library reads and genome of H. brasilience

A Cleanread Mapped Mgfel;id/ Unique Umlc\l/}fpg:e?fed/ Dup Unique m]a)plg::}i’;r{;giu;ue mellf)r;)l:(;l Ze— Ugéﬁit;/rg?é):; ‘
Sample readx100% ~ M2Pped 100% mapped - ppedx100% dup readx100%
COR AP 4782119 4645819  97.15 4549 021 97.92 2324 968 51.11 2224053 46.51
CK 5926919 5698271  96.14 5529758 97.04 3843 456 69.50 1 686 302 28.45
FEPEXTRE 24499257 23073516 94.18 20755 486 89.95 14 048 233 67.68 6707 253 27.38
FF %] 1R 512401 340394 6643 286 622 84.20 201 753 70.39 84 869 16.56

1. Clean reads "N 21316 87 22 J5 Wi 4% B 1 reads 50U H ; Mapped 4 EEXF F () reads $¢; Unique mapped 7S % 751 LA MeE— HE X}
{37 B 1Y reads FIECH , 559 A9 L FI1E Unique mapped reads A%t T Mapped reads [ H 43 1L ; Dup Unique mapped “H £ reads [F] s M
— XT3 2 A F, XY reads OB H , 355 09 L BJE Dup Unique mapped reads A% F Unique mapped reads % 43t ; Unique
mapped dedup 425k Unique mapped reads H' £ reads [A] A ME— He X} 22 % 531 | reads J& A9 reads $CH , 55 9 A9 LA /& Dedup
Unique mapped reads #{%FF* Clean reads A9 H 4Lt o

Note: Clean reads are the number of reads that have been trimmed and retained. Mapped is the number of reads on the comparison.
Unique mapped is the number of reads with unique alignment positions on the reference sequence, and the ratio in parentheses is the per-
centage of Unique mapped reads relative to Mapped reads. Dup Unique mapped refers to the number of reads that were simultaneously and
uniquely aligned to a reference sequence. The ratio in parentheses is the percentage of Dup Unique mapped reads relative to Unique mapped
reads. Unique mapped dedup is the number of reads that have been uniquely aligned to the reference sequence after removing multiple reads
from Unique mapped reads. The ratio in parentheses are the percentage of Dedup Unique mapped reads relative to Clean reads.

2.4

reads ZEEE A 7 w4t
X 4 4~ CUT&Tag SC/F 1Y Total mapped reads
K Hoxk B VAR B = G E R RYS-79 B %
BRI A A A e R 25 BE A TS0, BRI DL
T, AR ERR R, R R N E ALY
reads SEZ . PUER RIS AR 1Y) reads £ 5
PR RN CRE Y, AT EWA gL

TR BN reads BB R, QnE 3 B, BIHEXT
B LT SR A Y (R Y reads FE i (K
3D), COR AbFH | CK HIBHM:XT R 3 AN SO L
X F LR 2H 48 YL AR ) reads R L, H=F2Z
[ E A2 AR (& 3A~FE] 3C ), Al LA
U ) COR 2L FEFN CK AY CUT&Tag BB 5
A
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Fig. 3 Statistical distribution of reads from CUT&Tag libraries on genome of H. brasilience RY8-79
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