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[{#ZE] BB HiTKAEIEZ S RNA (long non-coding RNA , IncRNA ) 2= fifi 2 I & %E A 1 (taurine upregulated 1,
TUGL) % A %E 1 20 8 (human dental pulp stem cells , hDPSCs )V IETE K E AN R ] AR . AR A
i 9% hDPSCs , T 2 41 it A 46 90 41 Jifd 2% 1 BT JE CD44 . CD45 . CD73,CD90 . CD133 ,STRO- 1, fif 1 % 2 iff (alkaline
phosphatase , ALP) F1 75 25 21 4t {6 % 2 H /L AE /1. hDPSCs i B %5 0.7, 14 d itE RNA , qRT-PCR #2301 TUG1
(22357 o HEHEMT sh-TUG1 A9 1275% 5 2R & pSLenti-U6-shRNA (TUG1 ) -CMV-EGFP-F2A-Puro-WPRE , -3 i:f
JE Y hDPSCs J I M4 85 2 0 1t £ 57 % %2 WU ER TUG #9 hDPSCs 411 it 3 , CCK-8 Kl hDPSCs 34 i ) , ALP FI 3
AT Y {0 T 2 K hDPSCs 1 3 ALP 3 14 A G 1 Fb 25715 (1 TE A, qRT-PCR A1 Western blot Kl & 25 A< Jit
T BB 5 AR A 5 1A 3 R 28 AR o JE g £ 1 (dentin sialophosphoprotein , DSPP) | 77 it % it 5 1 -1 ( dentine matrix
protein 1,DMP-1) . Runt FHIEHE 5% K 2 (runt-related transcription factor 2, Runx2) . 552 (osteocalcin, OCN) . B
178 H (osteopontin, OPN ) & R Je 25 Kk A8tk . R I B 37 MY E hDPSCs , hDPSCs i 8 17 431k i
BT TUGT (9235 W1 14 (P < 0.05) . YUER TUG1 J& hDPSCs (Y34 FE AE 71 F [ (P < 0.05) , ALP 1% #E AL, 571k
BT B D 5 IR A 543 A 3k Rl DSPP  DMP-1 LA B Ji 73 Ak 5 R Runx2 , OCN , OPN 3 i 1 i 2 A% (P <
0.05). %t YUK TUGL AT hDPSCs f38 5 K 0 /1A A B 434K
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[Abstract] Objective To explore the effects of long noncoding-RNA (IncRNA) taurine upregulated gene 1 (TUG1)

on the proliferation and osteogenic/odontoblast differentiation of human dental pulp stem cells (hDPSCs). Methods
hDPSCs were isolated and cultured. The surface antigens CD44, CD45, CD73, CD90, CD133 and STRO-1 were detect-
ed by flow cytometry. Alkaline phosphatase (ALP) staining and alizarin red staining were used to identify the ability of
cells to differentiate. RNA was collected on Days 0, 7 and 14 of the osteogenic induction of hDPSCs, and qRT-PCR was
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used to detect the relative expression of TUG1. The hDPSCs were stably transfected with a lentiviral vector containing
the TUG1-silenced pSLenti-U6-shRNA(TUG1)-CMV-EGFP-F2A-Puro-WPRE to silence TUG1. The ability of hDPSCs
to proliferate was assessed with the CCK-8 method. ALP and alizarin red staining and quantitative detection were used
to detect the ALP activity and formation of mineralized nodules of hDPSCs. The expression levels of dentin sialophos-
phoprotein (DSPP), dentin matrix protein-1 (DMP-1), Runt-associated transcription factor 2 (Runx2), osteocalcin (OCN)
and osteopontin (OPN) genes and proteins were measured by qRT-PCR and Western blot. Results The hDPSCs were
successfully isolated and cultured, and TUG1 expression was significantly increased during osteogenic differentiation
(P <0.05). The hDPSCs proliferation was suppressed after silencing TUG1(P < 0.05). After osteogenic induction, ALP
and alizarin red staining showed that ALP activity and mineralized nodules were suppressed by silencing TUG 1. The ex-

pression levels of the odontogenic differentiation gene DSPP and DMP-1 and the osteogenic differentiation gene Runx2,

OCN and OPN were also significantly decreased (P < 0.05). Conclusion Knocking down TUG1 can inhibit the prolif-

eration and osteogenic/odontogenic differentiation of hDPSCs.
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N A 46T 40 ffd Chuman dental pulp stem cells,
hDPSCs) I I F3iE8 194 2 40 i, F 2000 4F 75 1k
M B or B A, BAA S BERGAE  A F T8
2 0] 43 A0 55 () 72 00 T A M A ik o JRIRUR O
i 5 TV A TR, BRTEREE 55 T 401k
W EZ A I R DR g ik S R WA N
JROR VR, A B e R b 5 T Y N
5o iR L JE A 1 (taurine upregulated 1,
TUGL) /& —F K B A 4w 5 RNA, i T28 22 5 e (4
R B 22 Young 255 M /N BRI 5S40 it v
B, RN A A I JEE 240 it e RO IERSZ A L)
WESH5H G5%HKITUGL o] {54 8] 7t 5T
T2 DL B R R A A B R 1) 44k . fH TUG
1 hDPSCs FRHE FE K )0 /A Ao 7] 73 A 7 v Y
FIRIKEFI D REVE I A WLGE . ABESY B e o
SR8 55 T M HE TR TUGT B9 hDPSCs , 4558 TUGL
XF hDPSCs A 3G 5 B B A AR 52 53R 1R 5

1 #RFFEE
L1 EZHHANE

o-MEM 35 352 55 (Procell, F1[H ) , 5 5 & -85 5
B M AV B W 2 1 (alkaline phospha-
tase , ALP) It €8 {551 & (Beyotime, 1 ) , fify 24 1L 75
(vivacell, R ) , M FERMS A E R C R Y

14, (Solarbio, /1 [E ) , B-H 7 B8 R 44 (Macklin,
), T AR (Biofroxx, f8 [H ) , CD44 ., CD45 .
CD73.CDY0., CD133,STRO-1 Hii & (Ebioscience , 3%
), T i - 3- Wl 1 10 % 8% ( glyceraldehyde-3-phos-
phate dehydrogenase , GAPDH ) {4 (Abcam , % [H ) ,
i N DPSS HifA (Abcam, %[ ) , fadht A DMP-1
iR (Abcam, F[H) , HaHi A Runx2 HT4 (Abcam , J&
), i A OCNHi A (Abcam, JeE) , St A OPN
PR (Abcam , 92 E ) |, I ZEHT 0 3T (Proteintech , 3
) , 4% 2 % W ¥ (Biosharp, "1 [H ) , CCK-8 i 7l £
(Dojindo, H A% ) , &AL+ 7S BEMEBE (Sloarbio, T ) ,
BCA & e £ I 22 1 71 & (Beyotime , 1 [F ) , ALP
W5 500 & (R ot A, P [ ) |, SteadyPure PR
RNA $2 UL & Evo M-MLV JZ % 5% Tl /i 3 571
& .SYBR Green Pro Taq HS il & ! qPCR i 7 &
(Accurate,, T H ) .
1.2 hDPSCs #9 %~ & 3% J o S 52

AHIE ST HRAG VY B B RO B T 11 B2 e 2
2 B 254l (145 20220531002) . FHELL LK
U5 F VU R BB R 24 B g O s = e 601 e AR, R
FiE T AL AL UL BB hDPSCs o HR 3 B 5 1 ]
TG PRI PR T W SR K SR A S 2, T IC I AR A
TR A U R, L RV S SRR R
PBS b6 B ik, BY AR P B 2L, A T BY R it g
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(3 /L), 15 min J5 IMA S @35 32 5L AR 2 0 )5 77
T R T AR S B A S R RS SRR S B
B, A 2SR, T 37 C KRB
5% CO 20 F 15 %, 4 h 41 8L U BE J5 0 5 15 5%
R, BEBR 3 d 4, A0 2R 80% J5 AL 18 . B
55 34X hDPSCs it 2 240 it A S ) 2% 1T B i ) CD44
CD45 . CD73. CD90. CD133, STRO-1, HU 45 3 1
hDPSCs T 6 fL# , Ui 7 d # 47 ALP 4L {4, i
BT 21 A TR A 5
1.3 qRT-PCR #: 1 hDPSCs ¥ TUG1 #9 & ik

HUES 34X hDPSCs F 6 FLAR , 4 0l F Wl i 5
0.7.14 d 2 HUCAN M S RNA , 75 RNA He 5 | i 55
A% cDNA , SER 5 S 3G, R i B2 A% TUG T
M RN, LR R 3K,
1.4 RBmaiti

18 955 B sh- TUGI #k #& pSLenti - U6 - shRNA
(TUG1)-CMV-EGFP-F2A-Puro-WPRE Hi I 7 fl JC
e AR A B2 " 24, sh-TUGL J¥ 51 Ky 2 5 -
GCTTGGCTTCTATTCTGAATCCTTT-3" 5 B4 3 1L 1Y
hDPSCs £ i 2 6 £t 1 , 75 4i M 1< % 50% i 3F
A7 B e, AR 4 e e U6 W 4D 8 0 B T B R 3.78x
10° TU/mL, 38 32 e 2o 71 52 595000 o LR GL 52 550 405
A5 mg/L SR BEM P& i e Y%, 12 h 5 e e &
Bigr Ak e 15 9% . 48 h 5 FH 28O B il e L 2
IR M RIE BN TS A 4 mg/L
W I B 2 O e e A ek o AR 75 5 1% DU
Y5> A 3 4] D2 X IR (NC 4 ) « AR 55 Yeab B
) hDPSCs ; @ B %F 1R 20 (sh-NC 21 ) - B e o )5 471
TR 3844 12 995 FE 1 hDPSCs ; @) 52 36 2H (sh-TUGI
4H) ;YL sh-TUG1 1295 FF 1) hDPSCs
1.5 CCK-8 # i) 2 i 3 75 75 1

5 NC 2 | sh-NC 2 1 sh-TUG 1 ZH 41 ifd 7 5] F2
T96 fLAR , L 2x10° 4>, 7E1.3.5.7 di#F47 CCK-8
R, BRI IR AL SN CCK-8 1R A& TAEW , 7F
WG T IEE 1 h, BR {7 450 nm AR 2 1O
FEAE, LB A 3K,
1.6 ALP # & % & %1

$ NC 4 . sh-NC 2H F1 sh-TUG 1 2 40 it 43 53142 Fh
T 6 LA, A 40 UG BE T A Sy B R G R
B MBEES T d, i ALP 60 10 B B i Y
W, G015 min, 7E45) 8 WM T OWEE. B 1A
T 7 d AN B, BCA B P v B I 2 ) 8
RV MR ALP a2 i i 7R B A I AR AR P 40

ALP M, SERE A 3K
17 BELEERTFTHN

¥ NC 41 sh-NC 411 sh-TUG1 2 41 g 53 5 42 b
T6 fLAR T, 1R A 0 R S S R R B R
o BEAES 21 d, FH0.29%06 LT Y4 230 min,
{88 0 OB PO . A KT 3 I, AR AL+
7 ot R ML E 5 Y, RE'G 30 min, BV WCE T 96 £L
B, B bR AR 562 nm A0 5E W BE A, 52 46 H 5
3.
1.8 qRT-PCR # s T A R Bk B 4t A8 % A A
mRNA 7K -F

Fe iR & A0 TR AR IBUS 75 5 7 d I 3 4 4
J 5 RNA, P53 RNA 2, 25 BRIE A 41 DNA , 300 5%
FARAG cDNA, SIS B Y1, A6 B 2 AR 5t K
B3 AR OC A BE DR A A I3 9 25 1 (dentin sialoph-
osphoprotein, DSPP) , 2 A% Jii & Jiii £ 1 - 1 (dentine
matrix protein 1, DMP-1 ), Runt A &% 5% A 2 (runt
-related transcription factor 2, Runx2) , ‘& 452 (osteo-
calcin, OCN) B & H (osteopontin, OPN ) [t %
Tk, LW ER 3, H R B AR XS Rk B AR
22kttt PSR L,

#1 qRT-PCREIYIFY
Table 1 Primer sequences for qRT-PCR

Gene Primers sequence (5°-3")
TUGI1 F: TAGCAGTTCCCCAATCCTTG

R: CACAAATTCCCATCATTCCC
DSPP F: GCAGTGATGAATCTAATGGC

R: CTGATTTGCTGCTGTCTTGAC
DMP-1 F: TCACCTCCAAAAGAAATCCTG

R: GACTGGAACATACACAGCCAT
Runx2 F: CGCCACCACTCACTACCACAC

R: TGGATTTAATAGCGTGCTGCC
OCN F: TAGTGAAGAAGACCCAGGCGCT

R: ATAGGCCTTCCTGAAAGCCGA
OPN F: AAGCCTGACCCATCTCAGAA

R: CATCGTCATGGCTTTCATTG
GAPDH F: AATTCCACGGCACAGTCAAGGC

R: AACATACTCAGCACCAGCATCACC

TUGI: taurine upregulated 1. DSPP: dentin sialophosphoprotein. DMP-
1: dentine matrix protein 1. Runx2: runt-related transcription factor 2.

OCN: osteocalcin. OPN: osteopontin

1.9 Western blot # ] hDPSCs & & & R Z A% B 2
Ak &AL
TERCE V5 7 d i, B 3 20 40 i 2 1 O I e
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HJE , SDS- PAGE #E 58 FL Uk , % 15 90 min, 5% it
NEWIRY BT 1 h, in—¥t, (DSPP, 1:500; DMP-1,
1:1000; RUNX2,1:2 000; OCN, 1:1 000; OPN, 1:
1 000; GAPDH, 1:10 000) , 4 “CHR¥% 7% . TBST ¥
YE 335 A —H0(1:10 000),37 CHFE 1 h, B8
1% , Image J (National Institute of Mental Health , 3¢
B A pr s A, SR E AR 3R
1.10 %t 57

FH SPSS 19.0 70 Hr 84l , 12 98k} 9 4 1] LR
FHBAR 25 2081, P < 0.05 N ZE R A G FE X,

2 & R
2.1 hDPSCs #) % & 3 fc o 5 52

AR5 ~ 7 dJ5 WA T v] DL A0 i v 41
LY ih et (B 1a), 2HPIRA K £ 25 318
AL 2 40 B 22 R AR, MR B i, e IR AR K
(b)) o 378 X 20 A AG 0 41 A e 2 3k 1] 7 o R
() T bR &9 CD44 .CD73 .CD90,CD133 . STRO-1,
IR I 1 1 A ZUR VR M R A5 59 CD45 (K 1e) .
ALP FI96 R Z1 9% 0, 7R B E 175 5 5 19 ALP I PR 5
(1) HEA T 2575 £ ulihe 71 (El le) .

CD44-PE - P1 CD73-PE - P1 CD90-PE - P1
4507 3507 |
B =
=09 i zaari
300 oy !
w3004 PO -
gzso} S 200 éwoi
O 200 O 450 S 1
150 ! 100
100 | i 3
50 2 30 . }
ol ol ol
3 41020 102 10° 10* 10° -1020 102 10° 10* 10° 1020 102 10° 104 10°
500 pm PE-A PE-A PE-A
e

NS00 i

CD133-PE - P1 STRO-1-PE - P1 CD45-FITC - P1

a: hDPSCs were observed around the tissue mass; b: the third generation hDPSCs arranged in vortex shape and radial shape; c: the expression rates
of CD44, CD73, CD90, CD133, STRO-1 and CD45 in hDPSCs were respectively 99.99%, 99.96%, 99.99%, 61.99%, 65.78%. 0.12%; d: alkaline

phosphatase staining; e: alizarin red staining. hDPSCs: human dental pulp stem cells

Figure 1  Cultivation of hDPSCs and identification

1 hDPSCs f55 5% & % E

2.2 TUGI 72 hDPSCs B - Abit 42 ¥ LA

hDPSCs W5 1755 0.7, 14 d, 43 5 Ui 45 40 g 42
R RNA #5477 qRT-PCR A TUGT & 12 A X A2 4k,
R BN, TUGL WY & 78 B 175 2 R v o4 ¥ 4
AT O d, EES 7 d(P=0.001) .14 d(P<
0.001)H}, TUGT mRNA FiEH BTt & , 2R A5t
R (E2),
2.3 MFITLHEKTUGI 4 hDPSCs

¢ I AU BE 512 9 5 8% 2 hDPSCs 48 h )5,
Y M FE TR LR A58 (18 3a.3b) , 26 W18 95 145 il ) Je
e hDPSCs , qRT-PCR il 32 B YL 18 9% 5 J5 TUG1 ULk
B T 60% (P < 0.001) (& 3c) .,
2.4 BB TUGIL #94) hDPSCs #9 38 74

i CCK-8 A I 4 e iy 34 4 e 01 (814) , 5
NC 4140 EE , sh-NC 41 hDPSCs [/ 34 58 f€ /1 & K& A W

(]
-

| -_-

0!

0 7 14
Time/d

*: compared with day 0, P <0.05. The mRNA expression of
TUG] increased significantly on the 7th day and the 14th day af-

Relative mRNA expression of TUG1
)

ter osteogenic induction. TUGL: taurine upregulated 1. hDPSCs:
human dental pulp stem cells
Figure 2 Relative mRNA expression of TUG1 in hDPSCs
after osteogenic induction by qRT-RCR
2 qRT-RCR A hDPSCs A H 7% 5 /5 TUG1 mRNA
ARXF R
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Relative mRNA expression of TUG1

2001 4 200 pfh A NC sh-NC sh-TUG1 G

a & b: the expression of green fluorescent protein in group sh-NC(a) and group sh-TUG 1(b) indicated successful transfection of lentivirus into
hDPSCs; c: the expression of TUG1 in hDPSCs transfected with lentivirus decreased significantly. *: compared with the sh-NC group and NC
group, P < 0.05. TUGI: taurine upregulated 1. hDPSCs: human dental pulp stem cells

Figure 3 Verification of TUG1 silencing in hDPSCs after lentivirus transfection

B3 TUGL JTLER hDPSCs 18 5 25 4 YL I63iF

Ak (P>0.05),75d(P=0.0010).7d(P=

20 -
—+NC 0.001 1) .9 d(P = 0.004 0) i}, sh-TUG1 £ hDPSCs
ERELS oo [y Bt B J10035 (P < 0.05)
Tl 2.5 SLETUGL J& 37 %) hDPSCs 8 ALP i b 5 1L
: L5 T A,
R TR IR T d, ALP Y €0 J e A I 45 R
0.0 L ' L L ! 7R sh-TUG1 21 %5 (4% NC 2 (P = 0.002) il sh-NC
1 3 5 7 9 v N
Timeld 1 (P = 0.006) & , 1Ml NC ZH F1 sh-NC 21 5] J& W] . 2%
In the first 3 days, there was no significant difference in the cell E ( Kl5) y U\é% {Rgﬁ TUGI1 J5 hDPSCs Q,ﬂ;ﬁ ALP ?ﬁ'@
proliferation level of each group. From the 3rd day to 9th day, yﬁ%’% o
tl(lle pmliferatior; in ;h;;h—TUGngm(l)q())Sw:T:[;(i;glnificantly inhibit- &%%@i%%% 21d, %?ﬁ%@&fﬁifﬁm él:!l:
ed. *: compared wi roup, P < 0.05. : taurine upregu- . N
P T e 5 /5% NC 2 (P = 0.005) il sh-NC 1. (P = 0.005) 5"
lated 1. hDPSCs: human dental pulp stem cells T b B . , y
Figure 4 Proliferation of hDPSCs after TUG1 silencing A 1IY e T W1 ke = T sh-TUGL 41, 1hf NC 41 A
B4 PLERTUGI J5 hDPSCs H%H 1 P sh-NC 4 [0] LM W 22 % (K 6) . BLIHULER TUGL J5

hDPSCs g 818 Ak 45 15 T8 WL RE 10055 o

Lighter staining was found in sh-TUG1 group (c)
compared with NC group (a) and sh-NC group (b),
but there was no significant difference between NC
group and sh-NC group. *: P <0.05. TUGI: taurine
upregulated 1. hDPSCs: human dental pulp stem
cells. ALP: alkaline phosphatase

Figure 5 The result of alkaline phosphatase

and quantitative detection after TUG1 silenc-
ing of hDPSCs

5 UUER TUG i hDPSCs §ifl 4 i 2 il
0 L e T AN 45

sh-NC sh-TUGI
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Lighter staining was found in sh - TUGI
group (c) compared with NC group (a) and
sh-NC group (b), but there was no signifi-
cant difference between NC group and sh-
NC group. *: P <0.05. TUGI: taurine up-
regulated 1. hDPSCs: human dental pulp

stem cells

0D activity (562 nm)
S

o
n
T

o
=)

NC

o]

2.6 LI TUGL /& hDPSCs & B/ T A A48 % &

Figure 6 The result of alizarin red
staining andquantitative detection af-
ter TUGI silencing of hDPSCs

6 UUE TUG1 J5 hDPSCs #5 &R 2L
e K E A N A5 5R

sh-NC sh-TUG1

mRNA Fl & H & &2 (E 7), F1 NC 4L Mt , sh-

B Fo 2 R A K F T A NC 21 40 Jf N B A 5t e 1w o3 A AH OG5k DY Y
WS 7 d, qRT-PCR fil Western blot £ A K mRNA F1EE % i R & 4R 5284k (P> 0.05) 5 4H
A LA A AR B AT SCHE A (DSPP . DMP-1) 5 NC U sh-NC 4, sh-TUG 1 4118 A AR J5t K J8 43
LA Je 1 A A 26 25 P (Runx2 . OCN ., OPN) PEAASEIE R ) mRNA FIHE H R IBFER (P < 0.05)
s . NC sh-NC sh-TUGI The mRNA expression (a) and pro-
E % % i mNC DSPP | 130 kDa tein expression (b & ¢) of the odon-
7 u mush-NC
g 5 * =sh-TUGI DMP-1 56 kDa togenic related genes DSPP and
: ’—‘ ’_‘ ———————— — DMP-1 and the osteogenic related
‘:‘Zé RUNX2 37 kba genes Runx2, OCN and OPN in the
é OCN § | 11 kDa sh - TUGL group was significantly
= OPN _ 60 kDa lower than that in the NC group and
DSPP DMP-1 RUNX2 OCN  OPN a B-actin 43 kDa @ sh-NC group on the 7th day. *: P <
0.05. TUGI: taurine upregulated 1.
150 hDPSCs: human dental pulp stem
-
- S’l(—:NC cells. DSPP: dentin sialophosphoprotein. DMP - 1: dentine matrix protein 1.

il

Relative protein quantity

®= sh-TUGI  Runx2: runt-related transcription factor 2. OCN: osteocalcin. OPN: osteopon-

Figure 7 The expression of odontogenic genes and osteogenic differ-

entiation genes of hDPSCs decreased after TUG1 silencing

00 7 UUBRTUGL J5 A 86 T 240 i BT A SRR DG L AL U 431k
DSPP DMP-1 RUNX2 OCN  OPN O i Rk
3 %W HA SR, HATC OV HAHA ST

hDPSCs HA 2 ] 73 AL T RE , 7T LATE 45 2 261
T A A AL BT g gl
FE R Z S Z R VA, ol T 2 A s fe iy

TR O 5 05
IncRNA J& — 28K B #8 4 200 bp . A Zm 5 25
JBUHY RNAM S I 43k, i i I 5 B AR 1) i0E A5 2
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XA A IneRNA R A 24455 I 45 i TA L.
IncRNA 7] 2 5 ZFf A= W2 3 A8, 40 g 6 5 ) 45 F
LD ek AE IR AG T 40 B P IncRNA HA /Y
2 B S 1A L A AR Y 22 ) A ARV BE OV A L T
RS S5 A0y S B Mot eAh, REw s E
WE B IncRNA 78 [8] 78 5% 1 20 i B 9% i 42 v i A [
YEHT, 40, IncRNA XIXT i i3 miRNA-30a-5p | ¥
RUNX2, M ifii if5 5 hBMSCs Ji ‘B 2% fitt B J B 7
IncRNA HOTAIRM1 i i 3 45 INK/AP-1 5 51 %
Y RUNX2 &35 SR e ik BB 404k

TUGI 42—~ 7.1 kb f IncRNA , IR 1E R
B4 /0N BELRR T J5E 400 i v i B, o 4 ik R Ak B R B |
PP WFSE A B TUGT 78 A28 £ Rl i ik
VR, G TR A0 B B TR RN AR 28 R AR E T
ST R R BOEIE R o AR AE & IR
TUGT £ I 25 400 i) 3 20 IOk a5 1 5 98 T i &t e
HIE I, H TUGT 18 1 miR-204-5p | RUNX2 3[4
Pk, A8 2E 3 B B ES AL TR R AN B
161, Teng % & BLTUG 7B FRETAME 1 F 4,
5 00 B () 70 O T 20 ML P B Ak o L S E—
ST & B TUGT 8 33 9845 AMPK/mTOR/ [ W
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