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[fAE] B8 HHeRPEaia g i B2 (DBA ) AR X BURIER R . ik B4
Hr 2 B DBA FBILRIGIR ZBOR RS, R SCikE > . &R 2 BIBH (2~3 MAMEIL) ¥ERIEHEERE
IEAMME ARSI, A ARG TR 5, NZIZE O AR, ek s gaE AR T,
RN A R 2D A0 A SRR . AhZ0isi D ai BN, 1 51 DBA Eop ik PRI A& B L HRAE 1Y RPS19 LR B0
PG ¢.212G>A (p. Gly71Glu) , HACFERILGAS; J5 1 UL RIHTHY RPLS BRI 5 5845 ¢.740T>C
(p. 1247L) , HACBERWLZEAE, AEWME B2EHNZ R n GEE0R. 4 DBA BILEZFEZILR W LR, Da
R Z R, Il A SR S A5 R WA, HE T4 R T DBA 2
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Clinical features and pathogenic gene detection of Diamond-Blackfan anemia

HE Xu, XU Zhi-Liang. Department of Pediatrics, Renmin Hospital of Wuhan University, Wuhan 430060, China (Xu Z-L,
Email: zlxu-rm@]163.com)

Abstract: Objective
pathogenic genes. Methods

To investigate the clinical features of Diamond-Blackfan anemia (DBA) and related
A retrospective analysis was performed for the clinical data of two children with DBA,
The two children with DBA (2-3 months old) manifested with severe
normochromic normocytic anemia, decreased reticulocyte count, and increased serum iron and serum ferritin. Normal

and related literature was reviewed. Results

white blood cell and platelet counts were noted in the two patients. Bone marrow examination showed a decreased
percentage of erythrocytes and rare normoblasts in the two patients. Gene screening showed a reported pathogenic
heterozygous mutation in RPS19 gene, ¢.212G>A (p. Gly71Glu), in one patient, and there were no mutations in his
parents. In the other patient, gene screening showed a heterozygous mutation in RPL5 gene, ¢.740T>C (p. 1247L),
which had not been reported in literature, and there were no mutations in her parents. A bioinformatic analysis showed
that this might be a pathogenic mutation. Conclusions The onset age of DBA is early infancy in most children, with a
manifestation of erythroid deficiency. RPS19 and RPLS gene mutations are common causes of this disease. Molecular
detection helps with the early diagnosis of DBA. [Chin J Contemp Pediatr, 2017, 19(2): 171-175]
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B b, HRERLR . EERMMIEAER . AR
2 A S = Diamond Fll Blackfan T+ 1938 4
HeHRE A 4 U BKEE K DBA 1R E N
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1 #BRERE
1.1 RIS
w1, B, 3MH. WEGaEEa—"HA
B, JCRZBRFRISEH O, Jo& ., MRk dhiE, K
JMETEH, 2 T372°C, PI32 K /min, R36 KX /min,
Sk ORI, TH S, A SRR IO G
KULEEE . TookMo SUGA [ & H 5 OESE,
ODHFA N, DIESUIS X YR K2 K,
JERBLA T A fih B s AR DU TEITIE . SCBG S KA
F1 40 i K i /N AR 5CIE %, Hb 37 ¢/L, RBC i &
108 x 10%/L, £ R (HCT) P& % 9.2%, M
LTI 4.1 x 10°/L ( Z %Al 24~84 x 10°/L) ,
A2 I T BN SN o0 11 I = = I o < 1 4 I
ok B OE % I v 2k 42.1 mmol/L ( = % {H:
14.3~26.9 mmol/L) . IfLiEEKIE 1 484.2 ng/mL ( =
F{H: 12~290 ng/mL) o ZLAHARARPESZH0 A UL .
EHEAE B AR HIZ 2%, BIRFRAL, 2
ZTHA DL LT AN, 42T M2 1.5%,
MRANZLAMZY) 0.5% ) , KL LLHIZH 62%, HhED
4 ZR LB 2 R 26%, R 20 I LE 5 295 4%,
PERAELT A A B 2T 10 ( pure red cell anemia,
PRCA) "IREME R BULREAJCERE, ACRHEIT %
G505, R I T

w2, o, 2H. HEASE 20d. AMEK
JRZHREE LR I A e A, g, (RS RN R 47
KM TE . AR T36.9°C, P130 ¥X /min, R35
W /min, FLMEES, #EERE, 28 RFRILEE,
Sk i HE JCRTE WU T2 B X FR, R A [
KB E, DHST, OEA D], K2 KRE KR,
4K, PR S, BB CIE . S50 = K
. HAIME A /MRECH IEH, Hb 41 ¢/L, RBC
1.35x 10"/L,

ZT AN R 5 13.4%, IZLLT A4 4.3 x 10771
(ZHH: 24~84x 10°/L) ; ZT40MF-¥ 141 46
h 384 pg (IEHAH: 25~35pg) , ZLANMIF-RIAR
SERMLLAE AW IE R ; EEK 44.1 mmol/L ( &%
fH: 14.3~26.9 mmol/L.) , Il & %k & 1 467.6 ng/mL
(%l 12~290 ng/ml.) ; FHEAMEF: AEL
Y M dE DL UL E] (20 RNl LB A ), R R A
LB 29K 63%, bk EL AL R L2400 29%, H
AL 2R 5% MR AR W . B ILRE
TETCRRIR , ACRFRIE SR A5 05 , e I TRl 58 .

A DBA 2 WibsfE . (1) RAEHEBA)E
12 H DL R 4 iE e A, 4 Ekan
B ARG, I/ MRERE B SRS s (2) M
ARl gD (3) B AETRER, IERRMELL
ZHTARANAA Bd s (4) MiE L gl il =
AKOEYEE ;s (5) HEBRYE & P s ali 21 41 i 754 i fi
PRI o AWFFE 2 BB LT 556 2. 3 FRiZWibr i,
HIC4H/IMiEE B9 YRR, ToRZ o, A&
K29, DBA Alfigtk k.
1.2 HREEKN

KA BE KRR AR K m 2 mL, $2HK
[ 44 DNA, DBA Z( 9% 2 A RPS19 J2 RPLS 1Y
SIWH T A, 5I9F51 3% 1. PCR
MR R B i34 A8 )y &R H 41 DNA 50~100 ng,
ANTP 200 pumol/L., MgCl, 1.5 mmol/L., I F % 5l
¥ 4 0.5 umol/L, Taq DNA % & W 05U ( kK %
TAKARA A7) ), JIZKELARFL 25 ul, 94°CHiAE
P 3 min, 94°CZEME 30s, 55~60°CiE K 30s, 72°C
EM 308, 35 NMEH; 72°CHEH 10 min, PCR 77
Y 25 B B U S HRL KRG I 5 A% J 26 BT TR
N AJHEAT Sanger I F 54T

AHIFFEARAT B= B s 22 A0 PR A4 25 DY S b S R
R EAE A
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#1 RPS19 EREE RPL5s EREME|#F5I

T UG (50— 3Y) TSI (5 — 3) B KN (bp)

RPS19
exonl-2 GTACCACGGTTTAGGATGCGC TTTGTGCCAG GGGTCACCCA GCTC 602
exon3 CAGTGAGAATTAGCTGTTTACAC CCTCAAGGCT ACTCCATCAA TGCAG 317
exond GCTTTTTGAGAAGCCTGGCTCACAG CTACCTGACA AAGTATGGGC TTTGG 228
exon5 GTGAGAATTAGATGAGATAGATG GTCTTACGAA TGAGGCAATT TA 206

RPL5
exonl AGGTCTCTGTCGAGCAGCGGAC CTCGACCAA GTCAGAGCTA GCAAT 185
exon2-3 CTACAAGTGACAGTTGTCTGTTTAC CACACCATGTGCTTTGCTTCCCAAG 477
exond GCTAAGAGTCTTAAGCATTTTAAG AAGCAATCAG CCACAAACTA CATG 319
exonS TGTCAGTGGTCCTTACGGTTATG GGTTATCTCC ACAGTCCAAC TAG 379
exon6 CATATGATGCGATAATTGTTTCAAG CCAAAACAAGTAATAAACCTATTTC 359
exon? GAATCTGGCTTAGAAGGACAAGAT GCACAATTAC ACCAACAGTC TG 268
exon8 CCTGCAGGTCTCTGTCGAGCAG CATAAGAATA AGAGCTTAAC ACAG 329

1.3 E£YEEESH 7 0.00 (1343 <0.05 AT RESZMR AR I BTIRE ) o JFAE

H| H Polyphen2 ( http:/genetics.bwh.harvard.edu/
pph2/) . J2 SIFT (http//sift.jevi.ore/ ) 4% 250 5t
DRI A I 2 3010 0 2 A8 1A T T 8 150 43 B o I
NCBI B FEHATA R A [ B ORSF P90 537 o
Z#R
21 BURERNRF S
FIFH RPS19 JE[H Kz RPLS K& K S 51 M 9
Rz AN 2T, IEXF PCR =Py A1l )y 43
Mr, &P f5H1 1 RPS19 BN FEAE ¢.212G>A

(p. G71Q) Z&GzAE (K1), BILLHTEZ
D7 A DLEEAE 9 ] 2 1) RPLS 3 AFAE ¢.740T>C
(p. 2470L) =72 (1), HACEAEZ A s AR IR o
22 HYERESW

FIFA 5 B0 i B 41 2 RPLS 2 A
[ ¢.740T>C (p. [247L) A& I EUHR R AR,
Polyphen2 #4345 0 1.00 (454384238 1.00
H, BURRYRTREMERK ) |, SIFT #F i iy 4 R

NCBI £ 2 H R FH A [R] 9 2 [8] 00 75T 7 810 40 A
KB, RPLS 5 H 247 (i )75 2R (.740T>C %
AR FEURIS ) RPLS & F7E 247 i 572 &R ARl

SERIR ) T RSE, WL 2, LA T SR AR R
FIUR R IR D e HAT B2
GTACCTCCGGAGTGGC GC TG
&0 70

A’GC'GC'-C-—C GAGAGAAT
80

1 24l&EJLH RPS19 EE & RPLS EE U F
WA 1 19 RPS19 BEKAETE ¢ 212G>A (p. GT1Q) Ze&gers, Hifil 2

I RPLS K RAETE . 740T>C ( p. 12471 ) 5875 . S8 A S N7k s

it 2
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Homo E
Mus musculus

Gallus gallus
fruit fly R

Rattus norvegicus
Bos taurus

Xenopus tropicalis

E 2 RPL5ZEH 247 (I SEBRTIESHT
A LURARYTE ) By BERAF

2.3 BT S
Wi LA BSR4 T LLar an b i, Beist
BE1MHD A 93 gL, BE2 N8 gL; M)
BOgB ke (FH—K, K 7.5mg) , i
SEMARALT, HATCREYDT S N BE 1B 1T AR
Hb [ % 54 /L, FRRETLL4000, Z )5 Hb 4%
7 82~92 o/1; 3 2 B LA S Hb 4E57E 83~91 ¢/L.
3 iTig
DBA J&— /b UL i) a5t A5 VB o v M
BAE ) LEE SR B e v M v BT o Ll Bl v
RFEn e #m . — e B R, B
KR LB RBOHE, K ik, 29 109%~25%
(BB R

DBA [ & HILI T B 21 R LA P 7 57
21 Z8 3% IR S DA MR AR S B A i T RE S
WA K, DBA SRR 11 E R & DBA &bl
TR, ERTERZIaZE TR A ™
FWFFE R 2 25% 1) DBA H 4 RPS19 FE K %8
A%, 2% [ DBA 17 7F RPS24 FE R4, 2 i 42 H
R ) RPS17 2K . RPL5 #E£[H . RPL11 &[4 DX
J RPL35a FH 7R AT 33 DBA &4 P,

RPS19 3£ [H 5 fii T 19q132 X 4, 4 K
11 kb, 466 MoMRF, HEmtr) RPS19 &2
e E B S DBA LR ARSI 1
RPS19 HFFEH RS, &4 144 MNEERR, WHES
55 408 AW AT A (1) 2 2R TR, DTG S 30 48 A
RIS, S5z Thae ", RPLS JERAL T 1p22.1
DXk, G AT 1 2 112 8 TR EA 60S 19— 1
By, HiZEE A 454 58 rRNA JE i RNP, 4E4F
R R R IEH ohfe

AR 2 Bl RS, AR

‘
I
I
-
T
I
I
I
I
I
I
-
-

LLAMEN LI, TEAFI RN (ZE, TR, e, 5.

i 2 A I 7R G 2T A A DL, AT DBA AH G
Joa LA, & B 146 AR L Y RPS19 JE X A7 7E
c.212G>A(p. GT1Q ) 22 B RAS  IZRAL F5i LRAS,
FEGMIEY) RPS19 8 F7E 71 AL H &R AR Ay
RIR . A WL AR R PE A M) H R
JLACEE RPS19 JEPRNZAL s A W5, PR L
RRE BT R A, A 1 B LAY RPLS 3L A7 7E
c.740T>C (p. 1247L) RAE, R A FH LM
RPLS & FA7E 247 i th St e A A s &R, K
F NCBI i 2 B T ANFEFEi % (1000 genomes )
RIZN AT Z SN 5, H DBA 1EIZ0 A1
RAFA WARGE ;. (HARPE W5 BB, R
Ivi] 4 o 1) (S 2 o A DA B S8 AR e PR B, 4
AL ] R M EOR O A, (AT B — A A
IR B Sl 52 56 A B iE

Z91/3 1 DBA JE B I RIHE , Nk HiRLE
PRIEWGIE | SRR MRS L S dbg —F8 TR 4,
IERE I CYIE 0 = C e | N ) SRR PN E 3
MARS R P, AT K RPLS K25 RPL11
12875 5 DBA A IFMHIEAE, gtk E A
FEH A DBA FBULETE K AR KT 40%, Bl
T IERA BIL ™, H A SO 1) £ 3SR & B
WY, AHEBRS BILFR M/ C, NEEX
D5 T A B

DBA £ ZUR TS R s R I 1R . FRAR S
I BN, 29 60%~75% ) DBA H 3 X1 Bz o i
RAHRNL, #5r BILREIRIS RSt g2 (29 fi
ZEFEIRITIN DBA Bl 3 Bl gt ) o Hik
POEAR IO TRE DS PENE DN (58 S22 S5 ol (N i
WA R . A A v A7 3 I T 40 A A 1T DBA
WRYAHEIRYT, T4 MR IR LA K B A AH DG I & A
R PR T HLG AR

Zi b, DBA ZHE4 LIRSS, RINESL)
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