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IR 1SS 43391 43 B AE AR (0S) , X B 48 AR 1T MET-
TL16 FHICPEIM T . #E— 2B A AR A h s (A A 25 (IL) 4
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EPE A HTER R METTL16 75 MM S8 5 AR st IE 7 X JR 3R ik
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N6-H1 35 it F ( N6-methyladenosine, m6 A ) ¥£ H
AP — R AT Y Sh AR R L 1, Horh
FH L R AL (1 16 ( methyltransferase like protein
16 ,METTL16) j2& A S 2 il RNA &1 451 11 387 2% 2=
5%, BLAE © WOIE B3 AT DL 45 &5 MAT2A {5 {#f RNA
(mRNA) F1 U6 /N4% RNA (snRNA) Jffif H H 3t
. HETC B METTLI6 5 JH i 48 3 1 oRd 45
B B MM AR e A R R, I, %
WK — AR T m6A 5 MM (112 I8 % U5 14 AH
KM, PRIF METTLL6 fEiif 1216 B 2, IF 20
PRE I MM A1) REAH SC (553 1

1 MRS

1.1 FFRX& b 2023 4 4 -8 J] TLBER
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26 FILARARIE TS S0 97 e B 19 ] g 23
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ToE R e g, A B e hEZ R
P BERISIRAE /i (2022 4R481T) ) 2 WibRifE, R
ISS 73, Z 5N & Y C %% 45 1 F &
B AW TT REIEM /R F R E TR RN, C3kAE
TRIBERL R 5 — B e = B A8 B2 01 23 4t 1 ( No.
20200040)

L2 RFEMEE A ERE A% A0 0 2 i)
BN B W T s FZ R TR
FR/NE], TRIzol F¢ RPMI1640 3537300 H 2 [E Ther-
mofisher 22w, 519y 1 b i A4 T A W) TR A IR v
BTG (R 1), BHEE A 5 5% sk — 8 =
TR = e e Ak 27 e HiE 5 7 PCR BUR WK (TG
ROX) i 248 AL W RH A IR A vl ik, B0 pl: 36
BECKMAN COULTER A #] , 54 Allegra X-15R
Centrifuge ; qRT-PCR 1% : 22 [# Bio-Rad /], KI5 hy
CFX Connect,
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METTL3 F.5'-CGGAGGCGGAAGCAGGAC-3’
R.5'-CACTACGGAAGGTTGGAGACAATG-3'
METTL14 F:5'-CGGCAGAAGTTACGGCGACAG-3’
R:5"-TGGAGCAGAGGTATCATAGGAAGCC-3’
METTL16 F.5'-ACAGTACCATCACCACCAAGTAAGC-3’
R.5'- ACTATGCCTTCCGCCGTCTCC-3’
FTO F:5'-TCAACTGGAAGCACTGTGGAAGAAG-3'
R.5'- CGAGGCAAGGATGGCAGTCAAG-3’
WTAP F.5'- GCAACACAACCGAAGATGACTTTCC-3’
R:5’- CCTCCTCTGCCAGTTCTCTCCTC-3’
RBM15 F:5'- GGCTGCCTGAGGAGAGTGGAG-3’
R.5'- CGGCTACTGCTCAATTCTGGACTG-3’
ALKBHS F.5'- GCAAGGTGAAGAGCGGCATCC-3'
R:5'- GTCCACCGTGTGCTCGTTGTAC-3’
YTHDC1 F.5'- GCAAGCAGATCCAGCCAGTCTTC -3’
R.5'- TCCACTCCTTCCTCCTCATTCTCAG -3’
YTHDC2 F.5'- CCAGCATTACACCCACCTCAGAAG -3’
R:5'- TGGAGGAGAAGGACTAGCACAAGG -3’
YTHDF1 F:5'- GACGACATCCACCGCTCCATTAAG-3’
R:5'- CCCACTCCCATTGACGCTGAAG-3’
YTHDEF2 F:5'- TTGCCTCCACCTCCACCACAG -3’
R:5'- AGAACCAGCCTGAGACTGTCCTAC -3’
GAPDH F.5'- GTGGACCTGACCTGCCGTCTAG -3’
R.5'- GAGTGGGTGTCGCTGTTGAAGTC -3’
L4 F:5- ACCGAGTTGACCGTAACAGACATC-3’
R.5'- GTGTCCTTCTCATGGTGGCTGTAG-3’
IL-6 F.5'- TGGTGTTGCCTGCTGCCTTC-3"
R.5'- GCTGAGATGCCGTCGAGGATG-3’
1L-10 F.5'- TTGCTGGAGGACTTTAAGGGTTACC-3’
R:5'- TTGATGTCTGGGTCTTGGTTCTCAG-3’
1L-18 F.5'- TGACCAAGGAAATCGGCCTC-3'
R.5'- CCATACCTCTAGGCTGGCTATCT-3’
CCIL2 F:5'- CGCTCAGCCAGATGCAATCAATG-3’
R:5'- GATCACAGCTTCTTTGGGACACTTG-3"
CCL3 F.5'- GCTGTCCTCCTCTGCACCATG-3'
R:5'- TGGCTGCTCGTCTCAAAGTAGTC-3’
CCI4 F.5'- CCAAACCAAAAGAAGCAAGCAAGTC-3’

R:5’- TCAGTTCAGTTCCAGGTCATACACG-3’

1.3 XM TR LM AR RS S

SN LR EL 4 B, i A TRIzol {2877 $12 Bk B 41 g
RNA i ] 26 PR 20 5 300 i st — 78 Ak =AU TR W
S5 L cDNA S Sk 2 Qe Rk E i PCR TR
(T ROX) 4T qRT-PCR, BT A7 #4™ 4% 43 AR5
W AT WIS A 2 583 AH G 1 1im R 46 A
(F2), WHEER . F #1208 [ ( hemoglobin,
Hb) . 41 %% ( white blood cell count, WBC) | [fil /}>
H%X (blood platelet count, PLT) . Ifil JLET ( serum cre-
atinine, Ser) | Il 7545 85 1 (serum calcium, Ca’") B-
ERHE H ( B-microglobulin, B-MG) B K 1SS 43
W oy A SE, Hop Hb WBC, PLT H Iffs T/\g?mf/n
Ser.Ca® \B-MG A= fb 5 $24IL, B Mk IR i 1R 2
AW

R2 BEHANBEERXERER[(%)]

(The Multiple Myeloma Research Foundation, MMRF')
B B S IE R Y — A 1323895 H (The Genotype-Tis-
sue Expression, GTEx) 5 Jg JFE i £ & 1B 60 8
FOEH NHA moA FHOCHE Y2k it 46, i 0
MM 35 5 BRI 2E moA FHSCEENRik 25,
O S AR A TS R A

1.4 BRAKRESEN R Ficoll 738 )5 %57
B B8 LA TR I R R B A AR, R 48 i T RP-
MI1640 K3t EL, T8 5% CO, 37 CHi 34
FE 24 h, WRHGHE S B9 A0 B TR oL 4
°C .1 000 r/min &> 5 min, 5 _EWWR, 34585 56 &

gl ¥z (n=26) BITfE(n=19)
P51

& 19(73.1) 13(68.4)

5 7(26.9) 6(31.6)
()

<60 18(69.2) 7(36.8)

=60 8(30.8) 12(63.2)
MmerEH (/L)

<100 15(57.7) 9(47.4)

=100 11(42.3) 10(52.6)
F 4% ( x 10°/L)

<3.5 3(11.5) 5(26.3)

=3.5 23(88.5) 14(73.7)
IR ( x 10°/1)

<150 9(34.6) 9(47.4)

=150 17(65.4) 10(52.6)
1 UUAT ( pmol /L)

<177 20(76.9) 18(94.7)

=177 6(23.1) 1((5.3)
IMLIE #5725 5 (mmol /L)

<2.65 25(96.2) 19(100)

>2.65 1(0.04) 0(0)
B-EkEH (mg/L)

<2.4 2(7.7) 2(10.5)

=2.4 24(92.3) 17(89.5)
1SS 4341

I 3(11.5) 4(21.0)

Il 10(38.5) 6(31.6)

i} 13(50.0) 9(47.4)
Gait!

TgG % 14(53.8) 9(47.4)

IgA 7! 5(19.2) 6(31.6)

TREE 6(23.1) 4(21.0)

XTE R 1(3.9) 0(0)
IR

0 5(19.2) 2(10.5)

1<n<3 13(50.0) 0(0)

n=3 8(30.8) 17(89.5)
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1.5 SitZ41#E KA R 4.2.1 LK GraphPad
Prism9. O JEF T4 RE . o0 S (B A 22, T 9kt
P +s 7%, ffi i} Mann-Whitney U K 53053 87 50408 g
FEAR 46 mOA AH ISR ) Fe ik 22 57, Cox 3BT 44
JEASAH DG I PR 5 HB 3 A A7 TS 1 AH G 5 2R FH B A
F 25T (ANOVA) -7 2 41 8] o 45 43 #r, 4
Pearson AH S&E 43 #4650 22 38 1 5 I R A8 05 M R AE
T B PRI A SCE, P <0.05 H2E5H
it F i o

2 #R

2.1 MM EE5EEMHALA m6A &1 XEERIEK
EREFSH LS MMRE )2 GTEx %45 /%
MM 8 K IE 2 20T R %) 35 R 2 58 o I IR A A,
% PL, METTTL3 , METTL16 . WTAP . RBM15 . ALK-
BH5 . YTHDF1 , YTHDF2 . YTHDC1 &% YTHDC2 7&
MM o Fe ik 5 3 3 & T IE w414, 1M MET-
TL14 F1 FTO WA, 22 R A GiH#E L (E 1), B
J& 4% #F % 7% METTTL3, METTLI4., METTLI6 .
RBM15 ALKBH5 . YTHDF1 ,YTHDF2 J% YTHDC2 3t
PR35 5 R R R A A AR DG (L 2)

2.2 m6A ZFIHXEEE MM BEEREEXNRAHN
FKiXER WEREZ MM E& bRl IR
MM 5 BB BEPR AR K OE B NS E LA, S ECH
I T A i E AT qRT-PCR, 4521 (18] 3) #2278
METTL16 \WTAP RBM15 ,ALKBH5 ., YTHDC1 , YTH-
DC2 J¢ YTHDF2 ZEWi2 FIE A1) MM B35 3Kk

00T g Ewas
Bl MMtk
80 F
60 F k%%

k&

40 |

FHIEE R FIE K

20

*EH
*
k&

0F

P 5 2 s TR R R Rl 12 MM RS i R0k
LS TR R E AN EE (P <0.05) 1M METTL3
5 FTO .YTHDF1 7E9]i2 & h i ik g B 2 &
TiRY7 e 3  METTL14 J YTHDF2 74112 &
(e ak ) i 2 e T IR H 6 IR, 2 R W HE SR R
X AL B & B G5 S AR X T 1E H 6 IR
AR, WL v 2R3k T v Tk 2 ) BRI (A
4),
2.3 METTL16 5#]i2 £& G KRIEFRAIHXHE
R WIZ B S I R A8 R, 5 METTL16 ik 2 i
A7l RAE S 43 A (B S ) o AR BB 43 A 45 R w] DL &
B, Hb \WBC .B-MG A= 77191 . 73 0 S B il 3R 251 5
METTLI6 4 {5 B 4156 (P <0.05) . Hiv Hb A=
fEi 5 METTLI6 133k 2 740 5 1, WBC, B-MG
KAy 5 METTLI6 3655 5 0EAH OGP, 24 28 % Y
BRI , BRI B R Al 5 Rk i R R A G
2.4 METTLI16 5% fiE E FH#E L B FRIEHE
K TEVIZBE AT ] qRT-PCR K 4
HF L4 1.6 IL-10  1L-18 DL K& # 4k [ 7 CCL2 .
CCL3 .CCI4 pyEikm, 434 METTLI6 55 48 4F A+
Kot 52k B A OGP (18 6) , il LA & Bl MET-
TL16 5 CCLA [FRIKZEIEAHI (P <0.05)

3 iFig

UEAFA R T mOA 253 PR 2B i b A 1Y
PRI AR W 2, b A T e L & Sk
B R i 4, H R 2 S mRNA Y B

k%
L2 2

XE

ek

*kk
L 2

METTL13 METTL14 METTL16 FTO

WTAP RBMI15 ALKBHS YTHDF1 YTHDF2 YTHDC1 YTHDC2

1 MMRF % GTEx ¥ m6A X EEHRIEKTE
SIEWHAS R " P<0.05,* " * P <0.001
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0.6 1 p=0.284 . . . P=0.039 . . | P=0.005 . .
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; I i1 (d) il (d) it i (d)
1.0 r @ﬁi&
SE SO
09 b
=08t E 2 MMRF ##EE+H m6A HHXEFEFME
E A:METTL3;B:METTLI4;C:METTLI6; D FTO; E: WTAP; F; RBM15;G . YTH-
07 L DCI1;H; YTHDC2;1: YTHDFI ;J; YTHDF2
HR=1.48(1.08~2.01)
0.6 - P=0.014
0 500 1000 1500 2000
IR 18 (d)

R i RN B ) S50k A0 AR B E R A 8k . T AE MM

METTL3 HFiC 8 & B AT DU i MM 40 i 1) 4

P C R = [ B, FTO F1 ALKBHS ¥ 0] ) 7E
YTHDF2 {1 155 50 T 42 F MM 24 Ji (7% 38 58 F1=
Z2 M H -0 . HNRNPA2BL U Al 43 s 4
S 4 I, A5 AKT3 TLR4 S5 £ik 5B
i, S HE MM 2 B g g AR 22

AFFEEEL m6A A g5 UL 11 A~ AH 5 5
[, 41 & METTL3, METTL14 . METTL16 . WTAP,
RBM15 . FTO ,ALKBH5 . YTHDF1 . YTHDF2 . YTHDC1
F1 YTHDC2 , 7 MMRF % GTEx (4 J& rf %) Hi 32 35
5 MM )R BB AT AH A BT, LA R R
Bk METTL14 F1 FTO 4, HAR LR #E MM & 3R
SRR E S TIERW 414, Hd METTTL3 METTLI |
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A B C
0.15 0.5 0.15 1 Lrus
sk
. 04 | T
i 0.10 F 0 IE 0.10 |
g ® 03t H*%)
® K ‘
02 | K
m 0.05 | i B 005+
01 *
vz HfE ERR ¥z BHAE IERXTR ¥z HA IEWAHR
E g4 Foior
0.020 * . . kkkk
sk 0.8 T
0.015 | e T o
@ g ”_Igj 0.6 |
X 0010} & 02} = )
* = 0.4+
= 0005 F oot T = 02} =
00— 0 - 0 -
¥z Hf IEWAR vz Hir IEEXR ¥z HA IEEATE
G H [
05T Lve 08 0.6 T yuun
T eskoskk T
06
i 0.10F 1 T w 04T
; X X
0.05r S oaf *
s 02 ek T
0 = 0
Yz HE EEXE Yz HE EWEXER vz HAE ERR
J 013 r * K 0 8 -
—|' ’ ok ok E3 MM#I2EEGRITREEEER
sk T E XM moA FikA T
ﬂilig)ﬂ 0.12 F %ﬂ A. METTI3; B: METTLI4; C. METTLI6; D.
® Hé 04t FTO;E: WTAP; F; RBMI5; G: ALKBHS; H. YTH-
<]
0.01 F T 24 * DCI;1; YTHDC2; J: YTHDFI ; K: YTHDF2 ; 5457
02F L R LA T E R R L P <0.05, % P <
0 . 0.01,***P<0.001,**** P <0.0001

Wi HE R Wi
RBM1 . ALKBH .YTHDFI ,YTHDF2 %% YTHDC2 3t
(2385 A A7 B TR 22 A G, B3 R B 2 1 TG .
TEIG PRAEA o 1 — B IR B 5 51, 7T LA & BRAE MM
H# i METTLI6 ., WTAP, RBM15 . ALKBHS5 . YTH-
DCI .YTHDC2 J YTHDF2 {54 5 %85 T1E %
X HR RIS bl 7 IR T G LRI RiA Rl
IR T RIS . WIS B 515 X EAR E
(92 35 1580 7%, METTLI6 . WTAP . ALKBHS . YTH-
DF2 YTHDC1 J YTHDC2 By ikfs% 5 58,
fE FaR S A, METTLI6 5 MM f9 A0 ¢ Pk 2 B 3%
(1), fH HETXF METTL16 845 MM 5 & A= 5 ik
B2 )-S5 AL g AS B, DR DL AR F 98 2 B METTL16
PE— AR HAE MM B0 Hh Bl PR R FH A (1

X} METTLI16 [ H 3R i5 50112 MM 85 1)

A IR

I RASHREA TS VE AT, BoR e 5 28 hR oA
M, Hh @455 Hb AEfF AL S
WBC.B-MG /3 ] B B B SR S5 (9 1IE A 56 . MM p
TR LA T L B WA L 6 4 L K I RE
T METTLL6 15 Hb [ 67U 56 LA K2 8 R 14 1E AR 54
PR F kB | B AR R B R T 2 R
B BRI, METTLL6 f) 3 158 i ) T 7 2 3
T BRI, X EEHRER R METTLI6 15 MM %%
RS RAR S . T B4 A BT 52 7, B-MG 5 MM 1y
250 R BUG AR ik METTL16 5 B-MG LA
A1 BB IE A DG 7R HE 3R TR B Ry, TN 25 50 1)
W NG . RIELL Egs BT L& B, METTL16
(IR AR R I R MM H 35 (4 0 1 J8 | R %
ARG 0 T RIS A T8 S8 X,



ZHEFR K FFIR Acta Universitatis Medicinalis Anhui

2024 Apr;59(4)

-+ 695 -

2 a00r

200

1 000

800

600

400

Scr(umol/L)

200

1000

800

600

0S(d)

400

200

600

500

400

200

100

12.356

T

142.646

5

12.055

=

35.245

12.457 I__I__| 18.755
—T—  —

118.604

;

12.824

——

48.172

e

359.534

286.590

-

METTL13 METTL14 METTL16

FTO  WTAP RBMI15 ALKBHS5 YTHDF1 YTHDF2 YTHDC1 YTHDC2

4 MEED m6A FEFEEM FEEMNRBRREEATEN

[ P=0.017 1
=0.463 6
0.2 04 0.6 0.8
METTL16 mRNA
r P=0.700 1
=0.079 3
0.2 04 0.6 0.8
METTL16 mRNA
[ P=0.002 0
=0.578 1
0.2 04 06 0.8

METTL16 mRNA

3.0

N
19

Ca(mmol/L)
[
(=)

0.15

I
=
S

METTL16 mRNA
o
=)
W

[ P=0.028 0
=0.430 9

METTL16 mRNA

r P=0.096 8
=0.3327

0.2 04 0.6

METTL16 mRNA

*

1

|l|

0.2 04 0.6

METTL16 mRNA

300 P=0.860 3
=0.036 3
= 200
[«
X
5
&~ 100 T
, 0 , , , ,
0.8 02 04 06 08
METTL16 mRNA
15  P=0.0068
=0.5177
310t
E)
£
<
A 5T
0.8 02 04 06 08
METTL16 mRNA
051 04
*
04 B <ZE 03 |
~
03 E
202
02 =
=
0.1 - ’l‘ * 2 01 - ’l‘
- [

I I il
Stage

o 1 2 3
EERLENN

E5 #i2 MM £& METTLI6 Rk 5 R &EIREXES
ML R A DU RR S B R R AL S METTLL6 KK EAIATRE : * P <0.05

1gG

IgA BHE Xk
it



- 696 -

FHEMKFFI  Acta Universitatis Medicinalis Anhui 2024 Apr;59(4)

0.003 r p=0.4535 1.0 p=03104 0151 pP=0.7573 0.020 P=0.2357
r=0.239 5 o8 L 02161 =0.071 8 =0.303 9
0.002 : 0.10 0.015 F
< © 0.6 F o o0
= 0.001 = D T 0.010 |
04 = =
0.05 | 0,005
0 1 1 1 1 | X -
02 04 06 08 2
0001 L METTL16 mRNA 0 s s ! . . . . . . , ,
: 02 04 06 08 02 04 06 0.8 02 04 06 0.8
METTL16 mRNA METTL16 mRNA METTL16 mRNA
8 P=0.5797 3 P=07161 3 1 P<0.0001
o 01218 =0.084 4 r=0.768 1
2P 27
S4r e s
@, S SN
Ot © O
1 -
0 \ , , 8 0 1 1 1 ]
02 04 06 08 02 04 06 08
2L METTL16 mRNA s ! . .1 L METTL16 mRNA

METTL16 mRNA

02 04 06 038

E6 #1i2 MM E#& METTLI6 RiZE5 CCL4 RiZEMX T

RAEPHT2HE S 5 25 Fh RAE KL A0 i Y 5
TERRTE Z A0 T MR A G 58 b © 2 R B, e
JHIE 1) 2 0 0 R P AR AIE 2 — o IR TR B T i
HRNE S ] B HE I 3 40 e PR35 ) R P A0 B N
(B8 [A]H 3o i AR PR A8 2 ol A 2 2 o
PRt A [RAERY, TL-1B81L-6 \TL-18 552 fif
A T ¥ B IR 5 MM 1 & e 5 1S A1
RO 2 ) MM B AR (R L ST 2 %
AR A R U SAE SO Hh e o A0 A A
R4l PR . RS 2 5 A0 Y < 1)
TERS , TESRE SR N 25 1 i 2o v 487 380 10 400 i 1 %
N7 T TSR, 0 il i e A PR R, O
RAER FIEVE . B 578 MM 1k il fit v
W 453G B S AE ], 45 & AL 5 BL A& ( chemokine
ligand, CCL) 3 | #4 1k K T 5Z 14 ( chemokine receptor,
CCR) 1 Z&Z Fhfafl [F 7 S ik W] 45 MM i1 ik &
FITRZY 2 Y SR ol A R, A ST B
4 FhAAE H7-F0 3 ML H 1, 4898 METTLI6 [1%3%
R HOE R BAAHICHE, R ik — L AT METTL16
P45 MM ] E ) AH 38 B

METTLL6 5 44 P 5 Kt Al PR 7~ 0 40 OGP 4
Pr W H 5 CCLA {35 HA B 2% 1Y IEAH G HE,
METTL16 ik &, CCLA R IAWME . %45
$&78 METTLI16 W] fgifi i CCIA A OCHY 15 5 i #% 4
MM Bk R Hi)G . CCLA,—Fh CC #afkIH 7, &
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The clinical application value of METTL16

in patients with multiple myeloma
Wang Wanjie, Xu Han, Xu Tingting, Bao Jing, Xia Ruixiang
(Dept of Hematology, The First Affiliated Hospital of Anhui Medical University, Hefer 230022)

Abstract Objective To investigate the value of methyltransferase-like protein 16 ( METTL16) in the clinical di-
agnosis and prognostic prediction of multiple myeloma ( MM) patients. Methods The expression level and prog-
nostic potential of each gene involved in N6-methyladenosine (m6A ) modification in MM were respectively ana-
lyzed in the databases of the Multiple Myeloma Research Foundation (MMRF') and the Genotype-Tissue Expression
Project (GTEx). Bone marrow specimens from 26 patients with initial diagnosis of MM and 19 patients with MM af-
ter treatment with standard regimens and peripheral blood specimens from 24 normal subjects were collected respec-
tively, and the expression levels of m6A genes were determined by qRT-PCR. The correlation between METTL16
expression and various laboratory and clinical indexes was analyzed: hemoglobin ( Hb), white blood cell count
(WBC) , platelet count ( PLT) , blood creatinine (Scr) , serum calcium (Ca** ), B-microglobulin ( 3-MG) , bone
destruction, ISS stage, type, and overall survival (OS) in the patients with primary diagnosis. The expression lev-
els of interleukin (IL)4, 1L-6, IL-10, IL-18 and chemokine ligand 2 (CCL2), CCL3, CCI4 in the specimens
were further examined and their correlation with the expression of METTL16 was investigated. Results Database a-
nalysis suggested that METTL16 expression was significantly higher in MM patient samples compared with normal
controls, which was associated with poor prognosis and had certain diagnostic value. qRT-PCR results showed that
the expression level of METTLI16 in the bone marrow of patients with initial diagnosis of MM was significantly higher
than that of treated patients and normal controls. Its expression was positively correlated with hemoglobin, leuko-
cytes and stage, and its expression was positively correlated with CC14 expression. Conclusion METTL16 expres-
sion was significantly elevated in patients with MM, and its expression level was correlated with anemia, more bone
destruction and worse stage, which might indicate a poor prognosis. The significant correlation between the expres-
sion of METTL16 and CCIA suggests that METTL16 may play a corresponding pathogenic role through the relevant
pathway. METTL16 will have significant clinical value in the management of MM.
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