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ET PMF = 41 [H] 3405 15 530 % 3 D) 2 U308 15 181 25 1 L BT 2140 R RNA TR E IR A B 22 R 39 A
Gt 2F 7 S, PMF B 3% - 24 52 A5 50 H 5 T ET & PV 3% (1.69+1.39 . 0.67+0.70 , 0.87+1.22,
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[Abstract] Objective To analyze the genetic mutations and clinical features of the subtypes of
classical BCR- ABL- negative myeloproliferative neoplasm (MPN). Methods Mutations of 108 newly
diagnosed BCR-ABL-negative MPN patients [ including 55 patients with essential thrombocytopenia (ET),
24 with polycythemia vera (PV), and 29 with primary myelofibrosis (PMF) ] were identified using next-
generation sequencing with 127- gene panel, and the relationship between gene mutations and clinical
features were analyzed. Results Total 211 mutations in 32 genes were detected in 100 MPN patients
(92.59% ), per capita carried (1.96+1.32) mutations. 85.19% (92/108) patients carried the driver gene
(JAK2, CALR, MPL) mutations, 69.56% (64/92) of these patients carried at least 1 additional gene
mutation. In descending order of mutation frequency, the highest frequency was for activation signaling
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pathway genes (42.2% , 89/211), methylation genes (17.6% , 36/211), and chromatin- modified genes
(16.1%, 34/211). There was a significant difference in the number of mutations in the activation signaling
pathway genes, epigenetic regulatory genes, spliceosomes, and RNA metabolism genes among the three
MPN subgroups. The average number of additional mutations in PMF patients was higher than that in ET
and PV patients (1.69+1.39, 0.67+0.70, 0.87+1.22, y*=13.445, P=0.001). MPN-SAF-TSS (MPN 10
score) (P =0.006) and myelofibrosis level (P =0.015) in patients with = 3 mutant genes were higher and
the HGB level (P=0.002) was lower than in those with <3 mutations. Twenty- six patients (24.1% )
carried high-risk mutation (HMR), and patients with HMR had lower PLT (P =0.017), HGB levels (P <
0.001), and higher myelofibrosis level (P=0.010) and MPN10 score (P <0.001). The frequency of
ASXL1 mutations was higher in PMF than in PV patients (34.5% vs. 4.2%, P =0.005). PMF patients with
ASXL1 had lower levels of PLT and HGB (P =0.029 and 0.019). Conclusion 69.56% of MPN patients
carry at least one additional mutation, and 24.1% patients had HMR. Each subgroup had different mutation
patterns. PMF patients had a higher average number of additional gene mutations, especially a higher
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frequency of ASXL1 mutation; PLT and HGB levels were lower in ASXL1 mutation PMF patients.
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HRAS. IL7R, JAK1, JAK2, JAK3. KIT, MAP2K4, MAP3K7, MYD88. NF1, NOTCH1, NOTCH2, NRAS,
NTRK1,NTRK2 KRAS .PDGFRA PIK3CA ,PTEN PTPN11 ,SH2B3.SMAD4 STAT3,SYK TRAF3

AR CYP2C19.CYP3A4 ELA2 GSTM1 ,GSTP1 MTHFR NT5C2 ,NQO1.PIGA

21 IR MLL .EZH2 NPM1,SETD2

DNA H bR * DNMT3A . TET2.IDH1.IDH2 . TPMT

Yoo BB ] o ASXL1.BCOR.BCOR1.BLM EP300.1D3 . KDM6A .KMT2C .PHF6 .SETBP1

i ggg 4o o) B PR APC .CBLB,CBLC.CDKN2A ,MDM2 MPL ,TP53 \WT1

R AH I S T CEBPA  AML1(RUNX1) .GATA1 GATA2 GATA3.ETV6

B SR R BE CREBBP.CUX1.ERG.GFI1.IKZF1 .MEF2B .RB1.STAT5B STAT5A . TCF3

BTHERAI RNA AL R DDX41,PRPF8,SF3B1,SRSF2 ,U2AF1,ZRSR2

FEEAEAHREEN RAD21,SMC1A ,SMC3,STAG2

I AR R FAT1

FAle ABCB1,ABCC3,BCL2 BIRC3,CACNALE CALR ,CARD11,CCND1,CD79B.CDA CTLA4.DIS3.DNAH9,

DKC1.ERCC1.FAM46C .FBXW7 .HAX1.GNAS .MLH1 .NF2 SRP72 . TERT .TERC.XRCC1
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MPN10 ¥4 43, ML) ] 6(0~61) 3.5(0~26) 19(4 ~38) H=22.974 <0.001
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PRI 20 JER A RELT A4

]

NRRRRRNRRARANNRRARNARE RNRRNRnnnnnmn 66%

1 1] 1 %

2%

[l | 2%

1%

1%

1 1%

1%

(1]} i m 25%

1 | 4%

1 1 1 3%

2%

| [T RO 1] 1 19%

| I | 3%

1 2%

1 2%

1 2%

2%

1%

1 6%

| 1 4%

| 1 1 %

1 | DRI | 3%

1 1 2%

1 1%

1 1081l BCR-ABL [ - A 1 e 5 2 5L R 5 A8 73 A



-580- A I 22 20204E 7 A5 41 #5573 Chin J Hematol, July 2020, Vol. 41, No. 7

0.42+0.58.0.60+0.87.0.93+0.92, =4 [t ¥ 2= A 48
T L (#=6.787,P =0.034) , I ] HL B i 22 S 44
TGt & X (PMF %} PV, P=0.051; PMF X} ET,
P=0.258;PV X ET,P=0.815).

ASXLY 7 T A7 28 A8 19 G o JiT 48 i 55 R 1Y
62.7% (21/34) , AN[A] 838 20 i ASXLL 2 748 i %4 2
SH G L (4 =10.237,P=0.006) , ASXL1 7E
PMF £ 35 i 28 A8 il % i /=7 (37.9% , 11/29) , BH It
TPV H (42% ,1/24) (P=0.005), 5 ET i &
(16.4% ,9/55) LA TG {2 22 5 (P = 0.046)

PMF . ET.PV 537 $ /A F RNA {1 35 ] - 14 %€
AR H 2258 it 24 X (0.28+0.45,0.02+0.13 X
0.04+0.45, *=15.811, P <0.001) , PMF & T ET J%
PV & # (PMF X} PV, P=0.007; PMF X} ET, P<
0.001;PV %I ET,P=1.000),

3. HEHRAR Sl PR R B 5 & - 25 Bl 35 G
=3 RAF KL, H MPNI10 343 B Bl 2T 4k b 72
FEWL S TR < 3N RARRL I R A (2= -2.750,
P=0.006; z=-2.435, P=0.015) , HGB B} i [ Ik
(z=-3.067,P=0.002) , 1fij % 21 1] WBC . PLT . 4F- %
FAERZE T TG FE (£ 3),

108 i) 2 F v 26 5] (24.1% ) K6 HY HMR 2875
HMR 28 748 (% 4 0 HMR 287458 B 3% B B Y

PLT FIHGB /K- (z=-2.385,P =0.017;2=-5.143,
P <0.001) LA K B /35 A4 B B £ E AL 72 5 M MPNI10 T
43(z=-2.593,P=0.010;z=-3.525,P <0.001)(F4),
ASXL1 J& PMF i 2 r 58 48 i 2% e ey 1 2R R 5t
PRI, HR AR & TPV . ET B, i —
Ao B ASXLL 8 A8 MR A8 5 PMF J8 5 I PR R AE ¢
Z, s ASXLL 2748 R 3 (11 ) ) HA A Ik )
PLT FIHGB 7K - (z=-2.181,P = 0.029;z = -2.341,
P=0.019) , ASXL1 58745 Y £ 35 A Ik 5 B A4 A0 J I
(z=-2.143,P=0.032)(5%5).

o

ABFFEFAT /M T 108 1414712 MPN H# (ET
55 {5 \PV 24 5l \PMF 29 51| ) IIfsi PRZE8kE , iz FH — AR
J7 ARG 127 A i Y8 ik 988 A G 35 PR 28 A 17 L, 92 441
(85.19% ) [ # 3~ ML AU 5 AR JE P (JAK2 . CALR i1
MPL) i 2 /0K H 14>, Horf169.56 % (64/92) 2 /0 A7
1IABIMYFE R 248 . ASHIFSE 4 Bk s 35 R A AG:
R P AR A O AT B A Ty =X AR
BAH X, 5 <3PRAFHEBE I, =34 5848 35
Al B MPN10 14y B8 £F 4k 40 72 5 B &8 7 v
HGB /K- F-FAIK.

Bt % % MPN EURALEITFIE IR A, H BIHFIE &

&3 BCR-ABL MR #EIEFEE e 88 S AL A5 I R AE Y 5 2R

FHAE it < 3~5845 (83 14i)) i =34~ 58 45 (25 f4i]) it PlE
PR (), 314 41/42 13/12 £ =0.052 0.820
AEREL %, MGED 63.5(23 ~ 83) 65(23 ~78) z=-0.313 0.754
WBC[ x10°/L, M(Ji ) ] 8.91(2.30 ~222.01) 10.50(1.23 ~ 63.27) z=-1.009 0.313
HGB[g/L, MGEF) ] 136(57 ~ 221) 107(57 ~ 205) z=-3.067 0.002
PLT[x10°/L, M5 ] 588(17 ~ 1 944) 392.5(63~1784) 7=-0.837 0.403
BREL AL (MG [MGEE) ] 1+(0 ~ 4+) 2+(1+~4+) 7=-2.435 0.015
MPN10 #5343, ML) ] 8(0~38) 12(0~61) 7=-2.750 0.006

T : MPNLOITAY - B s 5 PR A R ITA etk

%4 BCR-ABL BHPEE-SEHIFHPE M B4 A To HMR 28748 RBFF Heds

FHE HMR 27 (26 f4i]) JEHMR 5875 (82 4]) itk PlA

P, B 1) 12/14 42/40 27/=0.203 0.653
[, MGERD ] 62(23 ~83) 65(23 ~77) z=-0.564 0.573
WBC[x10%L, MGIER) ] 10.18(1.23~222.01) 9.09(3.10 ~ 74.19) z=-0.254 0.799
HGB[g/L, MGEHD ] 77(57 ~151) 139(65 ~ 221) z=-5.143 <0.001
PLT[x10%/L, M(J5F) ] 333(63~1784) 650(17 ~ 1 944) 7=-2.385 0.017
R AL (MY [MGERD ] 3+(0~4+) 1+(0 ~4+) z=-2.593 0.010
MPN10 #4343, MGIERD ] 12.5(0 ~61) 7(0~30) z=-3525 <0.001

HHMR: G 3 248, 145 ASXLL EZH2  IDH1  IDH2 1 SRSF2 %5 s MPN10 P43 - b 4 P i B IR A
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RE5 R MEEBEL AR ASXLL 2845 R 55 A A A8 35115 PRAFAE 4347

FHE ASXL1ZE45 K1 (11 1)) ASXL1HFARI(181]) it P&
M (e, Bie) 714 7/11 £=1675 0.196
I[P, MGERD ] 65(56 ~ 73) 70.5(38 ~ 78) 7=-2.143 0.032
HGB[g/L, M) ] 74(56 ~109) 105.5(65 ~ 185) z=-2.341 0.019
WBC[x10%L, M(FL ) ] 20.94(3.01 ~ 222.01) 10.81(1.23 ~31.10) z=-1.709 0.088
PLT[x10°/L, MGGEH) ] 103(17 ~ 133) 180.5(68 ~ 974) z=-2.181 0.029
MPN10 #¥-53[ M(FEH) ] 19(4 ~35) 17(4~38) z=-0.158 0.875
LA (M5 [MGERD ] 3+(1+ ~4+) 3+(1+~4+) z=-0.525 0.600

- MPNL10 P43« B B S P g B IR A e

B, B JAK2 .CALR . MPL 258K sl 5L K 2845 2 A1) B
Iz A8 MPN 1) & A e B2 AE F , FLrfr ASXLL,
EZH2 SRSF2 . IDH1/2 i% 5 3 A g X o 5 1 1
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