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ME B® BT Wilms W | AHCHE E (WTAP) MR & R I SUN TS 4E (b H SUR R DRI, J73E 60 HU/NERLBEAIL
43K 4 4 KT BBZH (Control 2H) R 1A FIHLF 4L 2H ( BLM 41) 2T 4 4k 18 95 25 25 20 (0T FR4H ( BLM + LV-NC 4H) JitiZf
Yk WTAP 1295 8220 (BLM + LV-WTAP 41) . RFAMEH R SR 8 3 (35 my/kg) BN T Al 2F 2 Ak /N BRAR B & 4] 2
W3 8 W, TEMELE RS, fF] Western blot R IU£F 2 (LA AR B a- FIENNLBHE T (a-SMA) | T BEJFE (Collagen 1) (£F
Y 7% 4285 11 ( Fibronectin) A8 IR IAE L LI WTAP 25 [ FRIB1E O ; 1 ] Masson B4 {41 Sirius Red G (ka0 Jig R ARG 1 5
SR RT-qPCR Kiill WTAP mRNA k0L WTAP IR Z YR ) Collagen T mRNA FikEHL, R 5 Control LR,
BLM ZH i1 41 a-SMA(P <0.001) .Collagen I (P <0.001) .Fibronectin( P <0. 01) 2 1315 F 15 ; Masson YL, (P <0. 001) Al
Sirius Red 448, (P <0. 001 ) {52 BLM £ A0 20 $00H  fe JR 0 AR ; B BLM 20 fifi 41 40 WTAP 3 H A TR (P <0.01), 5
Control £ HL# , BLM £ fifiZH 417 WTAP mRNA #3571 (P <0.001) ;5 BLM + LV-NC £H L%, BLM + LV-WTAP 0 fili 41 £
WTAP mRNA K35 TFFE(P <0.001) , IEWDG#E R B A AL, WTAP 18582 44 J5 , BLM + LV-WTAP 28 i J5U2F ZE TR (P <
0.001) .Collagen T mRNA /K F-FEAK(P <0.001) REMAFIETRE(P <0.001), it @ik WTAP FRik ml i/ ok 55 2 Ar 8
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AR TR 5 0 5 2R AR ik 2 AR TR) 48 52 i
1, e B FEURH WA LA Y AL | VI 5 U 1 SE
T2 R A fh PR 2 R P RAS T 53 | L B A il
FoAB Y EZE U2 — 0 H R £ 44 i BF
FATHIR I — A 2T DR A TR) R, No-HY IR T ( N6-
methyladenosine,mﬁA) ZIFL Y E M RNA FEE 9
fith RNA H e 8 U 35l 3 A9 PR s 0 moA
RNA WAL 2 o — 2 WPk o T B AL il 1 2 5 14
AR S I B W A U TR DG T 4 Bl E 5
S5 il £ A AL PR AT % A R R R I
B Wilms 985 1 458 1 ( Wilms’ tumor 1-asso-
ciating protein, WTAP) FI4E H H R B GTUESE, Jili
LT AEA I RRAIE A2 i 2H 20 J 9 0 4 B 2T 24 4 L )
I B B R K i R TR g | AR AR
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WTAP X 18k 25 2 ( bleomycin , BLM ) 175 5 1) Jifi £ 4k
P LB R ORI 52 0, LA Y] Ok il £ i Ak 3497 548
B T,

1 #MeEHZE

1.1 ##
1.1.1 %£&zH4 60 28 JHldEM: C57BL/6 /)
B, PR (25 £2) g, TR FRTE U R K 2458 — I
JREBERHIF SR L s Y= R 4EFRR (23 £2)°C,
JERE 12 3B 12 h, T SE R HRAE T ST S50 2 A
K HHLE
1.1.2 =&KX A  TRIzol iX5] ( #5 ;15596018 , 5
Invitrogen 23 7] ) 5 390 % 5% 555 & . RT-qPCR 3t 55
B (15 AG11707 (AG11701 , 1 B SERF o A ) T 7
FPRAT]) 5 8 1 BG M &) ) PMSF | 410 i 24 f# % RI-
PA 5 R EN 2 BCA X7 £ . Western blot i3] &
15 . ST505 . PO013B  PO012S \ POOI2A |, il E =
RKAEWHEARAR AT ; & H—$Hiil 5 GAPDH,
WTAP o1 LWL 3 2 H ( a-smooth muscle actin,
a-SMA) | I B (type 1 collagen, Collagen 1) |
£F 4 % 3% % 11 ( Fibronectin ) ( $% 5. 60004-1-Ig
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60188-1-Ig.67735-1-Ig .66761-1-Ig .15613-1-AP, I
SIEAYBARARA T RIS IR ZHT (525
ab97051 ,ab6728 , 3% [F Abcam 23 Al ) ; #15% qPCR 7]
YA T A TR (i) e A BRA Rl A s it

1.1.3 2% &5 %  Varioskan LUX BEFRIX
(#15 . VLBLOTGD2 , 2% [ Thermo Fisher Scientific 2%
A 5 AR U B O Bl (B 5 Centrifuge 5430/
5430R, 8 Eppendorf 23] ) ; ST 52 & PCR 1Y
(#15 . CFX96, £ [H Bio-Rad A H]) ;4 H ik %
N/ 9SG EMG 43 B 22 88 (#45  Tanon 5200 Multi, I
R MBI EARAA); HREES (25,
DKT200-2 , HUH KA S A PR A H])

1.2 FHik

1.2.1 W EBormE5ERNET 60 H 8 &k
£ C57BL/6 /N BLBEHL 73y 4 4H . % BRZH ( Control
4H) ,BLM 5 i 27 4 {b2H ( BLM 4H) il £ 4 fb 1%
S A X B ZH ( BLM + LV-NC 40) , fili 7 4k 4k
WTAP 18957540 ( BLM + LV-WTAP 21 ) . #| ] BLM
g/ N BUi 21 4k AL RS Y | Control 2H 15 0. 9% &4k
BT, Ay 3 A HEAT BLM RS, EAK I8,
K FHIEHB K T 55 BLM (35 mg/kg) 857 Jili £F 44k
VRS  BEJR 2 YR, 38 YR, Control £H 4 FHAH [R] 5]
T 0.9% S AL SN 7 W, BLM 40 {fi il BLM (35 mg/
k), [FIET e fe 18] BB k4 1) 3 WTAP %5 2%
%9 5 (1 mg/kg) 14 & BLM + LV-NC 41, ¥ 4
WTAP 18558 351K (1 mg/kg) % BLM + LV-WTAP
4, BIRIFYEESE UG , R PR AL B8 S5 SR S 1t E A
A B BENLIL 6 NFEARDEAT IS SR 05

1.2.2 Masson $ & HUCIGVERT£F 4EfL 4l 2 &
T 4% Z R BHERP TS E 2 . B s T
A AW A, AN E A R
JE I R RITEK S BT IS FUBEK . ) F il 4%
SELJE AT Masson Y (2 LS il 20 2R JE U TR L
1.2.3 Sirius Red &  BUSZIG VRl £F 4k {241 41,
BT 4% ZRBH R R DS T A SUE [ E S i
A Hl s AW A, AR RS AR TR
VR — H R TE K SRR TS RO K . 910 -+l
545 AT Sirius Red Y0 W% i 20 23 i R BT AR
R

1.2.4 Western blot #& | BS54 i 4 4E 1L 4H
21 PRI 5 J5 e B B B A R, F B B0
JE PEICE A AU W 25 5e 8 B A, (8
BCA iR G kA7 2 11 B 1 45 W 4 Je N 43 2 e
HE1T SDS-PAGE HLUK, e i, 5% Wi 4 W53t 1A 2 h,

TBST Ve 95 & s B2 — i, 4 C 12 FEd i,
Y H TBST VL, & 0 & A X R — BT 1 h, YEIE,
ECL fb2g & ot B USSR, Image T /A7 B
JREEAR , R B B 2507 5 NS A A OCE B TUE
YERGERITTZ 50 HT

1.2.5 RT-qPCR &Ml HRUIE & 592 50 1 il 21 4k AL 40
241, FIF TRIzol 442 4 41 A9 &L RNA, A2l RNA
(%) 405 85 R B i 300 2 57 R cDNA, B8 I I 2514
T .RNA #5538 ¢DNA 37 °C 15 min, 306 5% g2
5 85 °C 5 s, ¥t cDNA BT -20 CIRME, 4%
21 cDNA AR 40 2 70 &5 d Bl B 25 15 47 RT-
qPCR #EATH 44, 47 34 A6 38 5% 14 R . AR M 95°C
30 s, JEH LN 95°C 5 5,60 C 30 s, SEHF W 5¢ 6
40 MEFR, ffi 1] GAPDH £/ N2, mRNA A%}
FEAR N 2 TR MSET T 1,

*1 5lHF3
Tab.1 Primer sequences
Primer sequence Primer
Gene
(5'-3") length (bp)

Collagen 1 F: CGATGGATTCCCGTTCGAGT 20

R: GAGGCCTCGGTGGACATTA 19
WTAP F: TTTGGAGGGAAAGTACACAGATCC 24

R: TCCTGCTCTTTGGTTGCTAGG 21
GAPDH F. CTGGAGAAACCTGCCAAGTATG 22

R: GGTGGAAGAATGGGAGTTGCT 21

1.3 Zit=418  fiiH Graphpad Prism 9.0 {4
WATGE AT . BT A SEER I TS 3 UK, SRR A
M ow x5 R IERSM H I 2555 09 20 18] B8 L5
A Student's ¢ K36, 2220 (0] B HL AL S R R
T2E5HT . P <0.05 HZERAGIFE L,

2 #R

2.1 BLM #FEFENEBIGIUE 1V H Western
blot #5ll Control ZH A1 BLM #H Hh £ 4ifb bS8 & H
FiEEM . 5 Control 4] HL#, BLM 4 o-SMA (& =
6.064,P < 0.001) . Collagen I (t =7.266,P <
0.001) ,Fibronectin (¢ =3.731,P <0.01) 4 #£ ik
i, WL 1A, [FI), Masson 445 (¢ =11. 630, P <
0.001) il Sirius Red Y1, (1 =9. 949, P <0.001 ) &
KR, 5 Control 21 L4, BLM 2 (1) fiti 40 21 1 38 B
B IRTOR, AR e i Ar Bl &, IR 1B, IR SR
SEOUERA I BLM M)A Tl T e e A A b
&b, 5 Control 41 [14:, BLM 41 WTAP & 1335 I
ThH(t=5.465,P <0.01) , WK 1C,
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E1 BLM iFSHAHUERIIE(n=6,x£s)

Control BLM
Fibronectin
Collagen I
o-SMA
GAPDH
B
Control BLM
Masson
Sirius Red
Fig. 1

Validation of bleomycin-induced pulmonary fibrosis model (n =6, x +s)

A Western blot results showed the expression levels of a-SMA, Collagen I , and Fibronectin; B: Masson staining and Sirius Red staining images

showed collagen deposition x20; C; Western blot results showed the expression level of WTAP; ** P <0.01,

2.2 WTAP 8% 53 WTAP mRNA KX 89 2\
RT-qPCR %t WTAP 955 7 {= % 41 ZU8OR #4746
M, 5 Control 41 %%, BLM £ 14 fifi 41 41 tf WTAP
mRNA 7K T4 (1 =5.651, P <0.001) ; {i 1] LV-
WTAP #[a) @i ik WTAP £KikJ5,5 BLM + LV-NC 4
HL#, BLM + LV-WTAP 4 19 fili £F 4 fL 41 21 WTAP
mRNA 7K F TR (e =7.306,P <0.001) , WKl 2, |
RS 25 R W /N B R KR S LV-WTAP 12
SRTEIR YA AL, BLM + LV-WTAP #5520 #4281 2l
2.3 HEFME WTAP Rix3t BLM 3% 58 i £ 4
WEREIRIRR RN Masson %41 Sirius Red 44 {4,
NSl £F A Ak 2 22T A AL O R R DRSOl . &
1B EZ K, BLM 4 A9 liZH 415 Control 4 L% H
BT A R ORR ST AL U B 2 . 55 Control 21
Fe#, BLM + LV-NC 40 Masson ¢ {4, (+ = 16. 510, P <
0.001) il Sirius Red J4f.(¢ =14.070,P <0.001 ) 4%

*** P <0.001 vs Control group.
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Control BLM BLM+ BLM+
LV-NC LV-WTAP

E2 WTAP mRNA RiEHER (n=6,x+s)
Fig.2 Situation of WTAP mRNA expression (n =6, x +s)
*** P <0.001 vs Control group; **P <0.001 vs BLM + LV-NC

group.

S R R IR N, 5 BLM + LV-NC 41t 42,
BLM + LV-WTAP #H Masson &% (1 =7.626, P <
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0.001) Al Sirius Red %¢{%,(¢ =11. 600, P <0.001) fi
VNS i e e R R R S8 R A e
U R, LRI 3 . FaRES BLUE IR ] R AR
WTAP FAREAS I 55 BLM i S 19 fili 21 4k Ak Ji SR 3T
2

2.4 EREEIX WTAP Rik %t BLM 350 At £ 4
{t Collagen I RikKFHEM RT-qPCR A il fifi
AL 219 Collagen 1 mRNA BYRXIHEM ., 5
Control 21 Fb#%, BLM + LV-NC £H Collagen I mRNA
KT (¢ =8.141,P <0.001) ; 5 BLM + LV-NC
ZHHE#, BLM + LV-WTAP #{ Collagen I mRNA /K3
Ak (1 =8.902,P <0.001), WLIK 4A, [FAs, i

Control

Western blot A5l fifi £ 4 L 2H 21 Collagen 1 & H
IR TG M, 5 Control 4H L #:, BLM + LV-NC #H
Collagen [ IR (£ =9.009,P <0.001) , 1M
5 BLM + LV-NC 4 %, BLM + LV-WTAP £ Colla-
gen | k&M% (1 =10.010,P <0.001), W& 4B,
R WTAP $2 ) m I BE 4% 40 ] BLM 53 /) Collagen
I mRNA FIEE AR BKEF

i T4 Al H i 1 oA RGO ik, He R AT
IEE AR A LB B TS 28536 7 417 R il R A TR
P o Mils 27 A AL T ply 22 Bl v A 5 RS | Mg A% kB

BLM+LV-NC BLM+LV-WTAP

Masson

Sirius Red

B3 Masson 70 Sirius Red & W 22 hALARETTARERL %20

Fig.3 Masson staining and Sirius Red staining images showed collagen deposition in lung tissue x20

A B
2r &&& 3
T &&&
“ < ittt Control BLM+LV-NC BLM-+LV-WTAP “ - I
e T ku S5 ok
g CZ‘ Collagen | 130 % g 2 "
= 1 T ZE T
- B S
22 GAPDH 36 2 T
22 22 1F £
i3 5=
N Ehe
Control BLM+ BLM+ Control BLM+ BLM+

LV-NC LV-WTAP

LV-NC LV-WTAP

4 Collagen I RiEKFELEB (n=6,x+5)
Fig.4 Comparison of the expression level of Collagen 1 (n=6, x =s)

A: mRNA levels detected by RT-qPCR ; B: Protein levels detected by Western blot; 4¢P <0. 001 s Control group; **P <0. 001 »s BLM + LV-NC

group.
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) [ Bt , EE MR E B R,
2T AL HP 1) FET 2 240 M A0 LT 2 20 B AT U 43
Wit Z AN, FERRIFE A, S EORIE A
BB S HI RO IR S T BLM 175 Sl 41 4k 2 23 A
(R AR 1 1) AT 9 3 3 AR PRSI 6 A0 A 2T 4k £k
IR AT BEAEAE (0 B B, R OGR4 Ak
P J B TR AR AR 10 A B 9 A G S 36 IE 52
BIM 2 o 5 £F 4k {b ] 56 9 4% B ) oa-SMA |
Collagen 1 | Fibronectin, WTAP ik ¥ Bl i 7 &
FEUATE Nl £F A Ak & A 3 A bl BE ARG %5 27 4 LA G
(4537 F1 m® A AH DG ]I e A8 4l m® A H G
it 5 W £ AL IR R TR G/ F IR aA , X it
ZEHESE WTAP ] LA7E— & B 1 2 5 3152 i il
AL

WTAP & m°A 5 AE SR — 5, Hrp
METTL3 & 3= % A4 fi# AL 725, WTAP U7 > 3 45 I
FERIEVER . WTAP /EH m® A &M 11 SR, o] LA
PR m°A ALK (0 WTAP HET 2 RET
P g BEE Y T, WTAP 4 58 I i R %7
TR I AL A 2 i I S A D E35 S W PR O IR 2 Ak AL
TETET il diilE 52 WTAP 89 m®A /K &4 B,
T WTAP B FE5 5 M 2R «-SMA Al Colla-
gen | ) mRNA 18 HFKR KNS 5 L4810
&R WTAP 5 Prehl 25 m°A f7 5454, ¥t
YA BT N- BRI, — 2280 - RITAME - #i
Bk — %R T MK Prchl B9 mRNA £ 5% 1, 3 i
WTAP/m®A/Prchl i 3 5 AT £F 4k 4617, (0 )&
WTAP Xif Jifi £F 2 Ak i 8 42 1 R 05 R . AR5y
WTAP YER m® A 5L 2 B g s el Jig J2 o0 AR ) L 1
e HAR ST L A A9 mRNA , 554 B JE TR AH 56
Iy FA K AR AL T 20—

DAL, 7F 5 it 28 24 £ 20 20 e D R A 5 iy R
REX A AL a7 A EEWIE R E L, AR
TESE T 2 WA S 20 7 Jili £ A AL B s TP PR T, 45
AH OG5 2 B 2R 35 1 FN R I SRAB A vl A oy it £F
AR IR Z—
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Effect of WTAP on collagen deposition in bleomycin-induced

pulmonary fibrosis
Zhang Yunsen'” ,Liu Zhenyu'”, Liu Zhiyan'?, Lin Lichan'?,Sha Jiming’ ,Tao Hui'**,Chen Qi"’
(' Dept of Anesthesiology and Perioperative Medicine ,” Dept of Thoracic Surgery ,The Second Affiliated
Hospital of Anhui Medical University, Hefei 230601 ; *Key Laboratory of Anesthesiology and
Perioperative Medicine of Anhui Higher Education Institutes, Hefei 230601 )

Abstract Objective To explore the effect of Wilms’ tumor 1-associated protein ( WTAP) on tissue collagen dep-
osition in pulmonary fibrosis caused by bleomycin. Methods 60 mice were randomly divided into four groups:
control group ( Control group), Bleomycin-induced pulmonary fibrosis group ( BLM group), pulmonary fibrosis
lentivirus empty vector control group ( BLM + LV-NC group ), pulmonary fibrosis WTAP lentivirus group virus
group (BLM + LV-WTAP group). Experimental pulmonary fibrosis mouse model was established by subcutaneous
injection of bleomycin (35 mg/kg) into the abdomen, twice a week for a total of 8 times. After modeling, Western
Blot was used to detect the protein expression of fibrosis-related markers a-smooth muscle actin (a-SMA) , type I
collagen (Collagen I ), fibronectin ( Fibronectin), and WTAP protein. Masson staining and Sirius Red staining
were used to detect collagen deposition. RT-qPCR was used to detect WTAP mRNA expression, WTAP lentivirus
infection effect, and Collagen I mRNA expression. Results Compared with the Control group, the expression of
pulmonary fibrosis markers a-SMA (P <0.001), Collagen I (P <0.001), and Fibronectin (P <0.01) protein
in the BLM group all increased. Masson staining ( P <0.001) and Sirius Red staining ( P <0.001) confirmed that
significant collagen deposition occurred in the lung tissue of the BLM group. In addition, the expression of WTAP
protein in the lung tissue of the BLM group increased (P <0.01). Compared with the Control group, the expres-
sion of WTAP mRNA in the BLM group increased (P <0.001). Compared with the BLM + LV-NC group, the ex-
pression of WTAP mRNA in the tissues of the BLM + LV-WTAP group decreased (P <0.001) , proving that virus
infection is effective. After infection with WTAP lentivirus, collagen fiber deposition decreased (P <0.001) , Col-
lagen I mRNA (P <0.001) level decreased, and protein (P <0.001) expression decreased in the BLM + LV-
WTAP group. Conclusion Knocking down of WTAP can reduce collagen deposition in bleomycin-induced pulmo-
nary fibrosis tissue in mice and improve experimental pulmonary fibrosis.

Key words Wilms’ tumor 1-associated protein; pulmonary fibrosis; bleomycin; epitranscriptome; collagen; N6-
methyladenosine
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