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[Abstract] Objective To analyze the clinical, laboratory characteristics and PIG- A gene
mutations in patients of myelodysplastic syndromes (MDS) with PNH clones. Methods 218 MDS
patients diagnosed from August 2013 to August 2015 were analyzed. The PIG- A gene mutations were
tested in 13 cases of MDS with PNH clones, 17 cases of AA-PNH and 14 cases of PNH selected
contemporaneously by PCR and direct sequencing. Results 13(5.96% ) MDS patients were detected with
PNH clones (13/218 cases). 9 patients were treated with cyclosporin A (CsA). Patients showed
hematological improvement (HI). There were significant differences between MDS- PNH and PNH
patients in terms of granulocyte clone size, red cell clone size and LDH levels [19.2% (1.0%-97.7% ) vs
60.2%(3.1%-98.0% ), P=0.007; 4.3%(0-67.2% ) vs 27.9%(2.5%-83.6% ), P=0.026; 246(89-2 014) U/L
vs 1 137 (195-2 239) U/L, P=0.049], while the differences were not statistically significant in patients
between MDS-PNH and AA-PNH patients [ 19.2%(1.0%-97.7%) vs 23.2%(1.5%-96.0% ), P=0.843; 4.3%
(0-67.2%) vs 14.4%(1.1%-62.8% ), P=0.079; 246 (89-2 014) U/L vs 406(192-1 148) U/L, P=0.107].
P1G-A gene mutations were detected in 7 MDS-PNH patients, of them, six were missense mutations, one
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were frameshift mutation and four cases with the same mutation of ¢.356G>A (R119Q). The PIG-A gene
mutations were also detected in 9/11 AA-PNH patients and 11/14 PNH patients, both of them had the
mutation of ¢.356G>A (R119Q). The PIG-A gene mutations of MDS-PNH, AA-PNH, PNH patients were
all small mutations, the majority of those (59% ) were missense mutation and mainly located in exon 2.

Conclusion

MDS patients with PNH clones had better response to CsA, smaller PNH clone size. The

PIG- A gene mutations of MDS-PNH patients mainly located in exon 2, which could be a mutational

hotspot of these patients.
[Key words] Myelodysplastic syndrome;

Hemoglobinuria, paroxysmal;

Gene, PIG-A
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BF A7 200 it 7 0 B R 20 PNH Sa e R/ . 2R
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3. PIG-A R 5 A8 437 - HI I 5 PH 41 DNA 42
B G UM 2 SRk A W AR A R B 7 i ) 32
YU % 41 i 5 IR 46 DNA ., PCR 514 5 51 2 B S
#k[10] (2 1), PCR /& #& f1ff DNA 50~100 ng, 2x
Tag PCR MasterMix[ KA LR (AL A7 FRA
FEan 115 ul, IE R 51945 0.5 l, i 25 85 17k b 2

K1 PIG-AZENTIWIFS S SALE A YK E

ElE/E2S 519751 (5—3") o BARE(C) PR B E (bp)

PIG-A-2-1 3514 : GTTTCTGAGCTGAGATCCTG NEF1 58.8 513
514 : GAGCATCATGGGCCATAGCA SN T2 68.7

PIG-A-2-2 3514 : GTCATGTACAACCAGTCTAC S EF2 50.6 490
T 5149 : GCCAAACAATCATTATATACAAG WEF2 59.7

PIG-A-3 5149 : TGGATTCTCAGTCGTTCTGGTGA NEF2 69.2 308
N5 14 : ATGCAGGAGAAGCAACACAC NEF3 62.7

PIG-A-4 U514 : TCACTCCTTTCTTCCCCTCTC NE&ETF3 64.7 202
514 : AATCCCAACCATGAATGCCCTC NE&T 4 72.0

PIG-A-5 U514 . TCTTCCTGAGGTATGATTATGGTG T4 57.0 298
514 : AAGAGTTCAGACACAATCTTTTCTC NE&ETF5 63.6

PIG-A-6 3514 : GGTCATTGTTATCATGGGACAG NEF5 64.1 361
514 : TCTTACAATCTAGGCTTCCTTC SNE T 6 60.5
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fIE  PNH £ 2 59Kz 40 i PNH ¢ [ b 7 5500 51
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(2.5%~83.6% ) , LDH H (v, 5443 1| Ay 246 (89~2 014 )
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oA ; 29 (418 ,14) 9 ¢.356G>A(R119Q) RAL,
2451 (151110.,12) [FIEHAEAE M AP 9845 . 11451 PNH [
rhv 8 {51) Sy B A e BT B A SR, 1461 TG L5
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Fis 4 2 1 (GPI-AP) it 2k (CD55,CD59) , Ifil 4 it %
T AR SR B e, T 2 2 I 200 B I 5 2
REHRY, BEAZA O RIEFE MDS  AA 1] K
I PNH Faf =,

A 5E HH MDS-PNH F£ 35 e 9] 4 5.96% (218 f4il
H 13 ) , = F Raza 58 B 19 1.1% , {HAIK T Wang
ERGE Y 12.8%, X 1] BE S AEASTH] LA
WA I R AR A DG, SCHR5,13-14 [ iR B 1
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UL BRI PR 2 B 140 s/ i A IR 4 fE



-316- B L 201644 4537 55548  Chin J Hematol, April 2016, Vol. 37, No. 4
£2 27 MDS-PNH . AA-PNH PNH 3 PIG-A HL K 5828 15
Bs 2w NS T GAR B ARG
1 MDS-PNH 2 176 ¢.527delG A RAR
2 MDS-PNH 2 119 €.356G>A TR 2B
3 MDS-PNH 2 122 €.365T>A HE IR KL AR
4 MDS-PNH 2 119 €.356G>A R B AN
5 MDS-PNH 2 119 €.356G>A =R — A AN
6 MDS-PNH 2 119 €.356G>A HHRR -2
7 MDS-PNH 6 461 c.1382G>A K R&AR-DE R
8 AA-PNH 2 119 €.356G>A MR- ANNE
9 AA-PNH 5 378 ¢.1132C>A 21 AR — RA TN
10 AA-PNH 2.2 79.112 €.235G>A .334T>A HER—2AW St TR
1 AA-PNH 2 239 €.715G>C HABR->AEIR
12 AA-PNH 2.6 183.471 €.548G>T.1413T>A LRI RN AN 2 B RASE R
13 AA-PNH 2 47 c.141dupA Rt 5 As
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15 AA-PNH 4 316 c.947T>A R s R — H 2R
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17 PNH 2 188 €.564T>G 2 RN AR
18 PNH 3 277 c.831delA (AL
19 PNH 4 306 ¢.918delG ARG
20 PNH 2 239 c.716G>A H &R~ 2B
21 PNH 2.6 119.439 €.356G>A 1316 T>C HEER A ABNE SRR
22 PNH 3 244 c.732T>A 2 RN AR
23 PNH 5 387 ¢.1160G>A T XA
24 PNH 6.6 409,413 €.1226T>A 1238T>A iR e R =k
25 PNH 5 397 .1189G>A HA R FL AR
26 PNH 2.4 233.316 .698G>T . 947T>A WER— T2 P AR
27 PNH 2 188 ¢.564T>G Y H R NG R

14 - PNH : B4 PEREARAE 1121 25 (1 JRAE ; MDS-PNH : £ PNH 5 B 1) B B3 4 80 25 511 AA-PNH : P4 Bt PE 7 1M -PNH 5 A AE

A
WA AR G IS G G G A G

B
T TG T:"F € G G G A G

A

A SR (F TR S AE (LA B WA Al
BEl1 2 PIG-AKLH ¢.356G > A(R119Q) 575 1 H: J¥ [

AL 139 v, O 19118 B A 4 i 41 i 2L, 3 4 Y
RS, I SCRRRE — B (H A 13 1]
B b, 1245 RCMD, 1 145 RAEB- 1T , ok I RA
B, 5 R SOk E R —3 . A7 7 PNH 52 B Xt
MDS B & A AE I M i i TS 18, 7F B AR AR E
MDS-PNH 3 7 J5 - , 12 141] i % CsA I8 )T 5 9 14
AT HI S SR 7E 55 BB MDS-PNH 5 316
AR . AT 45 5L TR 7R CsATT AT, 9 9l

B CsSATRITIE 8T HI

A WFFE R, MDS-PNH £ 2 1961 40 i 73 [ K
JIN LT 5 K/ B2 LDH 7K F 5 AA-PNH Z54
TR 25 RG24 2 S0 (/T PNH BB 16
B PNH 32 B K /N5 3 1 F2 % VI o6, 5 3¢
k[ 17-18 J4iE —3.

PIG-AZEH {7 TR X Je i ik (Xp22.1) , /1 6
AT, 451K 17 kb, cDNA % i [X 3t 1 455
bp, Hifth 484 M2 ELIR , IR BT T 2 54 i+
5% , Z 1B B T F 6 5 4MNE T 3, 2 5 GPI A
VI i — A & 1997 4F , Luzzatto 22y
ML AR Z5 S B 7E PNH B h 2 246
100 Z 7 PIG-A KL K 272 | 8B KRG FE B 5 AE |
B LA TG L GEAE B AR AR A LI/IN Bedfdi A
R SRR A 32, A7 A 3 R A B R
BRI R  RAS AL S BEAL AT A, TERAS IR AT,
b URASEE WA AE 2 5N T, Al — PNH g 5]
Ko 2 2 Fb Kz 2 Fp LA | PIG-A JE R %75 . MDS-
PNH .AA-PNH Z5 & 1iE 5 FE7E 5 PNH B HLRY
PIG-A A AN B 58748 e Ry i W, , 2 Ffr e 2 L)
BRI G AR AR AL i Wang S IS
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KE, FEPNH 5E 1 RA BB 1Y PIG-AJE N 748 32
BN 455N R F . AW T, MDS-PNH 5
AA-PNH ZE 5 1iF PNH £ JE R 28 AR 4 0 /NG
5 LG ARE TP A A A 2 5 AN BT, 3 AA-PNH 255
fiE .25 PNH F8.35 [RI 4G HH 2 Fh PR 2848, 5 13RS
BRI E —3 . MDS-PNH 2R UL 2 Fp K 2 Fp L) |-
B RA A, AT Re SR A DA 6. A
MDS-PNH . AA-PNH 2 &1 5 PNH £ & 35 LG X
AL N F 5 IR SCHERIRIE A —E . Mortazavi %"
238 40 1] AA 235 15 1554 24541 b+ 662~666
nt4b 5 bp(GTACT) B4 , UESE AA-PNH ZEA fiE
AR ZEAT G . HRTE MDS-PNH & PNH H &,
W JC UL 2R GE 2 AT RS T, 7 41 MDS-
PNH £ 1 4 K6 1 ¢.356G>A(R119Q) 2875 , 3 4
2 1] AA-PNH ZE51E (18] PNH £ 5 K 1 ¢.356G>
A(R119Q) 2878 , I ALK 2848 ] BN 28 AR #0075 22
ROIAEAS &, FHZ AR5 )5 ik it — 2B 50 0F . A<
WF5EH, 385> MDS-PNH £ 2 R K6 ) 31 35 R 7€ 748 H.
LR 5848 BN S CoRAR AR RS I 2848 | o ]
RE A FRATT AR A 34 Ry A7 B T BT 5 A0 1L, 78
X DNA ZEAT IR AT A fEXT GPI-AP Bl b % 41
HEAT 4336 , FCHB A3 FE A8 1) B B B A A Ay 1 2
Ji, g o S A A L B AR D e ], AR EA T PCR Y
AR, PIG-A BRI A2k 5822 (1) DNA R AR AR A
AT RER A & /D A2 3 IE R A 58 4 i), o
BEROR I AR T IR F AR

2 % Xk
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