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Molecular diagnosis and hematological characteristics of abnormal hemoglobin J-Bangkok

HU Tingting, GUO Hao, QIN Danging, DU Li, YIN Aihua ( Maternal and Children Metabolic-Genetic Key Laboratory of Guangdong
Province, Medical Genetics Center, Guangdong Provincial Women and Children Health Care Hospital Affiliated to Guangzhou Medical U-
niversity, Guangzhou 511440, Guangdong, China)

Abstract: Objective To analyze the hematological characteristics of the patients with confirmed Hb J-Bangkok by gene sequencing.
Methods The peripheral blood samples from 9 patients with Hb J bands in the screening of hemoglobin electrophoresis were collected
for routine blood tests and the detection of hemoglobin electrophoresis. The genotypes of the patients were detected by the liquid chip
and gene sequencing. Results The mutation of B globin gene ¢.170 G>A (codon 56 GGC>GAC) was detected in all of 9 patients,
which led to the occur of abnormal Hb J-Bangkok. In these patients, the parameters of red blood cells (RBC), including hemoglobin
content (Hb) , mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH) , were normal or slightly abnormal. The
parameters of RBC were completely normal in 5 patients. In one patient, Hb A2 (1.9%) decreased, other RBC parameters decreased
slightly, and the result of the gene chip detection showed the heterozygous mutation of €QSo/act. In one patient, Hb, MCV and serum
ferritin (FER) decreased. In one patient, Hb (103 g/L.) decreased and other hematological parameters were normal. In another pa-
tient, Hb (114 g/L) was slightly reduced, other hematological parameters were normal, and the sequencing result showed the homozy-
gous mutation of B globin gene ¢.170 G>A (Homo codon 56 GGC>GAC). Conclusion The simple Hb J-Bangkok heterozygote or ho-
mozygote has no obvious effect on clinical hematology, but its RBC parameters can be changed when combined with other hematology
diseases.
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A R BIEFEBLRT 2015 42 2019 4FFR B A LA 9
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I PR M 7 Aoy T2 Wi o, fRIETF
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1.1 JRPIYERE UG 2015 4F 1 A & 2019 4F 12 A
TIBEN 112 LAEBEIS W s #9155 4 4,
HE 5 B AR 21~ 45 2 AR IR 32.67 %, M4
MLZLAR 1 HL K O A 2 e i 2L AR ) A, L R A
MFH02 KA B BRE N ¢.170 G>A A5
R (codon 56 GGC>GAC) , BHYI HIFA L
i IR BCE BB . AT M EERR
R IR A LR B B AR B2 51 2 A% UE S 5
IR AR B B A2 £ [ 202001008 ] %5, i A3 WF
FEX RPN [F)

1.2 FEERHAH XS-1000i 4 [ 3 i 40l 53
B Ko e 22 A I3 ¥ & ( H A Sysmex 24 Al ) 5
Capillar 2 4= A 3l T 40487 g PR A 2 I5E B A6 I 1 70) &
([ Sebia 227 ) 5 T M (/B ) Hk A I 32X
& (PCR-IAT A AL, P IR FIB L EE N~
#]) ; Luminex MagPix ZIRERAR BRI R 80 (36
E Luminex Corporation /Aﬁj) ; MN AN JE I 4L R 40
4] & (MN Genomic DNA from blood , 7 [F
Macherey-Nagel GmbH & Co.KG /A F]) ; NanodropND-
1000 %8 b 43 5% BE i1 ( 35 [H Thermo Scientific 23
) ; ABI 3500XL — 4G 574X ( 3 [E Applied Biosys-
tems 2\ F) )

1.3 ARACRAE  SRAEASE IS I 9 51 8 i bk
(K2 M) 4~5 mL, EDTA-K, FUE, 5 W PIAT , —4
HEAT A i i A A L1 L PR AG I, 5y — A AT
BEPIRGIN , SRAE S AOBRA FE IR A I 7 BIERAG

1.4 MARSEOHT B4 B H EDTA-K, driEsh
JEIARAR 2 mL, SR XS-1000i 4 [ Zh 4147 1 %
e 2 G 0 k) & A DU A8 A o 40 L 2 8K, £ 45 Hb
(%:130~175 g¢/L, % :115~150 g/L) MCV(ZS% 3
.82~ 100 {L.) \MCH(Z% i [fl .27~ 34 pg) % , R 1]
Sebia Capillar2 4= F| 8l B A0 FLIK A FL A7)
TR ML A 140 57 A4S HbA (S 561 .
94.50% ~97.35%) \HbA, (S % 0 [H:2.7% ~3.5%) .
HbF (2% . 0% ~ 2.50%) \Hb) (Z % {5 : 0%)
& DA RS R BRA RS AR R A

1.5 SMAILDNA $2H0 B4 2~3 mL SNA L,

iz B8 MN A8 i 4 32 P 2 A 4R 2] i I A5 454
FEESMNE ML DNA, ] NanodropND-1000 28483
I RETFIE AT DNA VR B R 4l B e, BV R
20~100 ng/pL, WG (A mo ) N 1.8 ~2.2 HIEE
AHF RS, FEAE T -20 CIRA1E,

1.6 R M A IR B I ARG e B b Hp i B M
(o/B) F MR & (PCR-IH L4581 ) K
Luminex MagPix 22 L) BBV AHE T 0 i R G0 Ul B 4k
VEXT AL 46 o-BR AL (1 BE A 3 Bl 2k (-4 - Al
-a*?) 3 FhRAR (WS122,QS125 il CS142) , B-Ek 1K
FAE P 17 Fh 98748 (4246 CD41-42 IVS-11-654
CD17 ,-28 .CD26 .CD71-72 ,CD43 .-29 . Int ,CD14-15 .
CD27-28 .-32 .-30 .IVS- I -1 .IVS- [ -5 .CD31 #lI Cap)
PEATAGIN 235 SR ) s 2 ) 6 A 5 S & 2% SOk
[ 71347,

1.7 o/B-BREAEHFNT 4 GenBank H B-Zk
HEHEH (HBB) 17515 (NG_000007. 3) , fii i
Primer Premier 6.0 #1511 3 X549 44 -2k H
B 3 AN F (I FAN LR 1), 519 e
B (L) A F ARG PCR A R R 50 pL, L4&
TaKaRa LA Taq /&% :LA Taq i 0.5 wL,10xLA Taq
Buffer II (Mg® Plus)5 pL,dNTP Mixture 8 pL, 5|4
1 pL, FEH 4 DNA 50 ng, Ki#7K 28 uL, PCR 1
FBE: 95 C 5 min; 95 C 30 5,60 °C 45 5,72 C
45 s, 35 AMEH; 72 CHEMH 7 min, B PCR 724
RS (L) B2 5 00 Rl AT BRI T
{458 S ABL 3500XL — 4%l J¥ 1%, 5k Sequence
Scanner 44 BT il 'y 51 v B2 [ NG_000007. 3 RE-
GION: complement ( 5225344..5227106) ] 5 HBB ¥5
HEFF SN HEAT X

R B-EREHIEHNN TS Y5

BB
EIE7 N FIFHN(5— 3") KE RE
(bp)  (C)
HBB-H1  F:CCAATCTACTCCCAGGAGCAG 582 60
R:TGAGGTTGTCCAGGTGAGC
HBB-H2  F:GATCTGTCCACTCCTGATGC 923 60
R:GGTAGCTGGATTGTAGCTGC
HBB-H3  F:TTCTGGGTTAAGGCAATAGCAA 649 60
R:AGGGGCTGTTGCCAATGTGC
2 &R

2.1 BRI E A SR 9 BlEREYY
Kith B BREE 3L ¢.170 G>A %878 (codon 56 GGC>
GAC) , 53 4T 2 1 Hb J-Bangkok , H:4T 4l il %
# Hb MCV 1 MCH IE % 80528 5200 45 R WL 1
2,
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AL B 1 RYIMLT 8 IS SR (244 Hb J-Bangkok ) 5B, B # 9 AYIMLT 3K 11 HL IR S5 R (404 HDb J-Bangkok ) ; BEARER , 4540 43 I 4T 26 11

PRIFIA] s GARAR  ILLLEE AR 5 4,

B 1 L0 B A H kA

R2 9PIREE ML Hb J-Bangkok Il 20 IS B0 I 214K 11 HL Ik 45

HAFER ILLLER MK 5 $
F5 el 4 HbA HbA2 HbJ] HbF Hb  MCV MCH B-BR AR 11 B P 45 5
T
(%) (%) (%) (%) (%) (L) (L)  (pg)
35 45.8 2.7 513 / 140  91.0 312 123  HBB:c.170 G>A ,HETE

25 45.2 2.3 52.5 /
29 47.5 2.7 49.8 /
44 43.9 1.9 54.2 /
32 45.0 2.7 52.3 /
21 46.6 2.7 50.7 /
45 45.8 2.7 50.6 0.9
34 45.2 2.3 52.3 0.3
29 0 2.7 97.3 /

0 NN AW N —
MR E Y Y

145 79.0 24.2 13.7
121 92.2 30.9 13.5
103 73.9 20.9 17.1
167 89.2 29.0 12.0
128 91.9 30.7 15.9
159 94.6 32.0 12.4
103 83.4 27.5 12.8
114 91.3 31.1 12.4

HBB.c.170 G>A HETE
HBB.c.170 G>A ,HETE
HBB.c.170 G>A HETE
HBB.c.170 G>A ,HETE
HBB.c.170 G>A ,HETE
HBB.c.170 G>A HETE
HBB.c.170 G>A ,HETE
HBB.¢.170 G>A ,HOMO

1 RDW , ZL40 i 43413 56 & s HETE , 2% AT ( heterozygote ) ; HOMO , i F ( homozygote)

2.2 CHORLH M AL SIS R 9 Bl E Y
DNA Z8 3 VRO RS, e 8 3] B0 b v 7 22 1
FEPRRG IS S A B 55 1 0 58 e s A S PR R
M aQSa/aee, A Hb J-Bangkok 5 o=t FRIEEZT ML,
23 o/B-BREHFENMTLEEE o BIREADN T4,
RER B HEMKN ¢.170 G>A 74F (codon 56
GGC>GAC) , Hor 1 il 2 tEH ¢.170 G>A 4lif 28748
(homo codon 56 GGC>GAC) , 554 IL4L 4 1 Hb
J-Bangkok, 745 R UL 2,

AL BE 9 FHMLIFE A Hb J-Bangkok (i 3k T /8 4 HBB: ¢.170
G>A, codon 56 GGC>GAC, HOMO); B, i 1 S % L4 & H Hb
J-Bangkok ( i3k i7" A HBB: ¢. 170 G>A, codon 56 GGC>GAC, HETE)

B2 SHIMLEE J-Bangkok 745 H

3 itig

I R b FH S A i 50 A €833 ( RP-HPLC) Fi1
FE L 4048 B VK ( Sebia capillary ) 77 V4301 & 9
R S ) S LT A AR R K S S A Y
B X S MLAL 2R Eiﬁﬁ?é}éﬂmm o Hb J-Bangkok
e MLZT 8 P LB LT 7 2], & — sk (4 53 1L
LI, Tk X N AT A 2 4T B
F1, Bl F KR BE X4 L LA A 2 A5 5 ok
BT HoR S, o rpfE 7 il — A58
AV MM BT B0 , 5 A8 A — B T B 8 11 PR
AR, rP R B RS T A S AT BUE RS E
P FHTS 0 2T 85 1A 55 1 I 23 1M I A 2% PR
AL, 308 3t RIS 2 3 W M LA IX 4, B B i A
FERN A AR R S IL2L AR (A 5
VR B AL AT R R I R IR T A R T A
SR S 2T A S P A A 00 B Iy Bl 17 v
VAR IR 1 AT 22 Al DR 2R 1 R I A A ot g R
TELEA T,

H AT, 7E 3 T & B A S 0 2T B (v, o
DL I 21 8 (o T A A SR & A B AR, Hb
J-Bangkok RIS Ho —Ff, B 02 i T B I £1 8K 1 g
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PR 278 S 2T A A L2136 1 B B 56 & HL TR
RABAE R T ZRRBUR T IE# 1 H 2R, X
PO JE AR I 1L 218 11 5 T 1 h g Fnde e, H %
SR RE 7t AR R AR, DL A SR 4 A HDb -
Bangkok 15 % I 5 IV 27 (A kA8, A 52 A U 7
7 B4l ) Hb J-Bangkok #7472 w5 ] L i 2 S
BPE R ORI ARG R R, X 5 R i 256
AR 5 S A SCRR RIS A 25 AR SR
5 B E AR AR A 2 Bl Lo A R AT
M FRERR , FE A 1 7% oAy BT A8 AR AR 14 i 775 K 2
F(FER:3.42 ng/mL) , 2 Wi R gk vE 2o ™ . %
— I B R A U R 2210, 25 B AR A BB I A PT fE
AR LI 1 B HBB:c.170 G>A 455875 i 1]
IML2T 36 A LK 78 35 97.3% 14 Hb T, i Je i A IE
HHMZLEE 1 HbA, SB35 HA 5 B2 FR AR Y I 41 2R
o, O AH G I R 2E T8 AR 3 EH R 4lA 19 Hb
J Bangkok [ £ 5 A0 2 58 22 1M ) I R 3, Uk
#4451 Hb J-Bangkok i 1] > [ N B R ié itk
ANAAE 1 BB R E AR o T (aQSa/aa) &
Jf- Hb J-Bangkok , HIAHSC MK FF5hr S o HLFE
FHRL, 8784 3F Hb J-Bangkok M AN ik 38 5% 0 4 )
o HFT R A MR R P

i T, AW FH ML E A Hb )
Bangkok IfILV =7 ¢ ik (4 43 A , A& B T3 5 A 42 1 3R
AR LS5 21 2 1 TR A, 38t % i i)
FF=RrigWrtn ol LA SZME, SR, A5
5/ Hb J-Bangkok & Jf B b 5T %95 5] 114 o 45 N 4
BT, FH 575 8] 1) i 3 0 SCHR 45 /b BT JE vk % Hb
J-BangkokXﬂLﬂﬁﬁ'E/‘J e — 2|, 25
FRATPHE ARSI AR 1], 503 TR}, AT B VR A BYAE G
WFoT,
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