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The clinical applications of prenatal genetic diagnosis for thalassemia

QIN Danging'*, HE Tianwen'”, YIN Aihua'**

(1. Medical Genetics Center of Guangdong Women and Children Hospital, Guangzhou, Guangdong, China,
511442; 2. Maternal and Children Metabolic - Genetic Key Laboratory of Guangdong, Guangzhou,
Guangdong, China, 511442)

[ABSTRACT]

prevalence in the world. Due to the lack of an ideal treatment, currently the first - choice method is the

Thalassemia is one of the most common monogenic inherited diseases, with the highest

prevention of births of children with severe cases as detected by prenatal genetic diagnosis for high-risk couples
in high-prevalence areas. Currently, the widely used invasive operation used to obtain fetal genetic material for
genetic diagnosis has the risk of miscarriage or intrauterine infection. Since the cell-free fetal DNA-based non-
invasive prenatal diagnosis technology has been rapidly developed, it is likely to establish a safe, rapid, simple
and accurate method for early prenatal diagnosis of thalassemia in future. In this review, the applications of the
molecular tests currently used for prenatal genetic diagnosis of thalassemia are briefly reviewed.

[KEY WORDS] Thalassemia; Prenatal genetic diagnosis; Molecular test; Non-invasive prenatal diagnosis
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77T 2 W 2R A 2 B B9 )L DNA FEAR
AT PR L 2 T 0 2 4= A CF R ) Bk
HHE AN [6) 22 J& 43 00 7 11 ~ 14 J5 A7 9806 2 I
K 16 Ji Z )R AT 7K 20 5 24 8 2 5 AT I I
R o S SCE AR X H T BT A 2 W
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1 g Im = A& FIZ BT R A

T EE 2 M & Z AW A £
o o5 52 ) 43— A 0 R AR T BT I T I PR A
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#E4T DNA S5, I 2 FET PCR J7 I 194 K6
W2 AR X G )L DNA 4T - B B-55 PR AR e P 8
AR RS I LW R i L A R AR B 0k E A - A
BIL I A 8 T AT N A IR R A 24
(132 A AN ] RE
1.1 BT 24 05 2R & Wil 4% N (Gap-polymerase
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] AH BRI, DL 22 M A R0 3 90 R T A BB 2R AR
PGy R R Bk 2 A AFAE 2 Al v 1% 42 , |
TSI YEE T, T LLAE BURE E KR T RS
PCR ) W] 3 o) B i W B 1 L Uk A7 20 BT o Gap-
PCR J5 1 AL 340 ) DL At 7 22 o0 Ay DA % [) s
i 22 b R R Be it 2 2B, A 22 ik g A g AL
[7] DX Jale AT AR T — 6 A X R 5 4 DA DX A 0 3] 1)
BRRRBIRIG T s TEEREG T, KE
P 7 b DX 0 FH 3X il 2 85 Gap-PCR [F] B 46 1) 22 Fif
Y o- M BT AL - o - ot - -
5, LA B 2 R K PR IR DL Hb F ol 3R
BYF) R B B- TR A AR A A ol 2 28 78 A 475 v [
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N
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RDB $3 A 24 15 100 5 A8 57 5 1) 45 7 ks PR A S
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PREF (B0 45 B A= BRI 98 A8 Y ) [ o AR A 5 I |, AR
it B A2 BRI S 58 A8 RUEREF 5 PCR T S #1731
DNA Z545 , DR E IO AR HRiZir i J2 15 28728 DA K
B R AR SR A 5 578

T2 AR 2 Y T I PR i SR T A6 BRAGE I 5 v
FEIG PRS2 B & 0 H 20 Z24F, 0] DLFE—ANFEA h
IF] B ARG ) 2 o S8 AR S A 25 IR AT 5 MERE S . 7E
T [ R 07 T AN R 7 AR LAY B-BR AR
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A DU O T A 00 Jo A MR
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dependent probe amplification , MLPA )

PR BEREAS AT BEAEAE T LK Bl 2k 518
117 85k 2K 7 57) 1) W7 28 50 R, AN RE i ] Gap-PCR
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BEA AT AE WV E T S R — R 5 B TR
gk, 2 5 T DA #2258 U i BB TS 2 H B F 81
AR AT PCR Y1 P AR EHHC BE A [A]
WL 3 7= ) B BE AN [R], PCR 47 3 7 ) 38
i BN E H UK AT 2 B L A A SR A A Y
J 3 5 10 BRI A i P e s, ORI TR U AR

MLPA 4 A & B8 — UM Y AT 3% 45 1 PCR
JCNE, AT RA— R 58 1 50 %5 B e 51 A A . 3%
TEAT LLXS o, B BRAR 1 PR 2R A7 AN 5 B 00
BT, SRS BE T B 1D ) k2 2 Y (B R M S5 ke
BEAS o B IR L PR B HE B iR AR 8 Y
R GAE DL S o B ERIE R DL AR A,
TR & JE A BOR WS & L, 5 A SR AT
F BT, JF HOGF DNA i SR 8 m o ARk,
2 i SCHRAR T8 N I H AR B2 T 2008 W o 3B
PRAR 1 BE PR R ) Bk | A B HE AR S A R AL Y
TR 21 AR S A ek RS W R B #b FE
AT DA 5 7 i BE 2 T 8 HERA 2%
1.4  ERIE A AT (globin gene sequencing )

Xof T Ik PR 3 B R s A 235 R 4 s B Ay 1 23 [
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1.7 WA 3 R (suspension array )

WA B AR W FR BV %1 £ R (suspension
array) , AR W0 B EA BT — 2T AH
A R Ge12 Wi b 20 R0 &0 2N TR R
e B EE X R UL 23 Fh -1 B- 2R 2R 1 36 PR 58 A48
FAVTHREL IF 430 5 A [R) €8 1) 5 ' G D i ok
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45 B0 i s TC 0012 1 1 B 12 SR TR R 3 B
GAP-PCR £ Bk & o - 3R 8 1 [ MLPA 3% 6 Dl
o- BT EE R, AE — o R B LT DAAT RCHERR 7
2 W i LR A (4 S0 U5 B8 BRI 15 YL 52 e, B ik
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Pl 7 3 o A AC R XUy 485 4 W) R0 5 A D) AN
By IX 43 A0 B 1) 5 3o 28 48 % 81 ) STR/SNP fif
RO DV HERR AR e AR R AR B T o
M A% (=54 ) R 2R e [l Y STR B SNPs A7 s HEBR A2
TEPEZK RS 1) Z2ASBF SR UESE T I AP 7 2 W Az
STR 5 SNPs {7 i o7 & FHAL 1 14 52 M 5 K7
Chan %5 ™ 06 33 Fh 5 v5 0 FH T v B B 5 ABE B-
HZ =S W H K SBIFSE T 1) 5 2 5 — 41
5 BUR 8 E B AT 2 B i (6 19 SNPs Bl 1, B
AN B P 5 AR AL S AT 4B, I LA DR I FH A2
FIAR KPR 1
2.2 HETEZH

B 22 P12 W g 1Y J& JE T SNP o 5 5 B R Al
AR & A, W $F PCR (digital PCR , D-
PCR ) H A X B 44 1l ¢ &30 25 DNA i 17 {% SNP
A7 5 H P F A 0 B 1 TN AR X 58 A8 )
(relative mutation dosage, RMD) J & # 17 43
B BT ¥ 0 H S T ACRE WUy 485 A (] L 2%
A H L 0 R B T S5 AR 7E B - B EE 1 A
T3 K2 W T A AH O ST il e Bl R —
WP EAR B &, R H AW P E AR T 45
PRI 20 7P 14 e 3 1 0 0, AT DA — R M 58 iU R )
G B R SR I FHAE X B 8 57 £ (relative
haplotype dosage , RHDO ) 73 # 1 X 22 1 ifiL 2% v F.
PR BRI AR & B AT IR K S S SE ST
KHbHES) 1T NIPT 78 1 2% 7™ Jif 2 X2 W J7 T ) L
o B Z AR P R A By 5t L offDNA 7 5 38
I 3 G RCRAR B 2 B 1 0 2 A T A el
NIPT 7 M1 2% 7 il 2 W J7 1 i 6 2 1) 1% i K

AR = H2 Wy T 2 WOk 1, DR IR B
G2 D B Tz N R . H AT ST 7 AR
PRI AT SR B A 56 T 4= A PR BBORA 1 25 R B R T+
Bt AT, PR b 3% B P o8 AR R Z A
etk TEORUEHEBR B A M5 QL A RTER T, IR
FH Z2 B RS I 5 32 R i AH B, DL DR 2 I8 00 A B
o TR RIS W R 2 4 PR I2 T A R AT,
fH A L Z - T2 Wi AR M B R R 7 1) . Bifi
R N W B3 A 58 35, A B Ml 2 0 A 7 i
PRI W RE S 510 Tl R
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FUETE PR EFEIE p.R248C LS P e S I A — 441
TD- 1 B S fEhf L et~ aii iz W

£ OEHA BAM LM R BHRE R MER

[ ZE] BH - XBEEHEARTE 12 (thanatophoric dysplasia type 1 ,TD- 1 ) FGFR3 %&[F ) 58 A%
5 “p R248SC”, G 7 T 4 5 4 il U] % 72 ¥ (restriction endonuelease testing , RE) F1H™ 3 57 [H & 728 R 48
(amplification refractory mutation system , ARMS )/RE 7% , Jf- i FH T 5 £ 3 4] 5& {1 TD-I = fJig )L iy bR it ™=
HI2 W, LA 7 1k S8 A= [ Sk A 5 04 AR B A T 382 4% 2% 12 W (preimplantation genetic diagnosis,
PGD) AT T RUeFHER . Foik B 5E, BF X S A8 FA AT p.R248C 278 i Ji7 19 5 91 R 1, B 445 3 1) P 1) i
“Afe 17, FESL YIS 8 . HOR BT BUS BC I 3L 45 5 5 | W 45 & Apa L1, #57. ARMS /RE WU 75
Yo XTBA MRS R @ 5y N R AT IR, SR Afe 1Y) FGFR3 FE N
exons (6-7) 38 51 ¥ 19 PCR 74 (535 bp) , 1 % B L2l p.R248C 574 ) TD i {41 3 REH U i 255 bp Fl
280 bp 2 F B, i G 1~ 7 3 241 H 255 bp 280 bp 1 535 bp 3 A Bt . 4 F 514 E7(p.R248C) I3,
1E 56 BRI AE p.R248C ZE7L (1) TD i il X5 9 B4 BA 1 , TC ik 8k — 20 g D) %5 52 5 i p.R248C 78 #4434 1
P, 41 Apa L1 1) PCR 74 (365 bp) i, iy 1~ 3 591 1 22 bp #1343 bp 24~ B, it |49
SRR R I~ 3 R pRABC AR A, 5L IRIEMEEE S ERR AT 5, AT H T p.R248C ZEAEHR
ARSI Ko 5 i 978 s fa i LI PR P g W . ik v] JH T3 p.R248C 2872 TD-1 B R 1 PGD., Jif
1~Jif 3 #002 TD-TEG , U 2 R AR

[R5iA] FOCPERIGAE 1 ; FGFR3 3EM 5 p.R248C %875 ; ARMS/RE i 5 PR 5 = mif S K2

Fast detection of thanatophoric dysplasia type I p.R248C mutation hot spots

and rapid prenatal diagnosis of three TD type I high-risk fetuses

JIANG Yu', PAN lJingxin*, GUO Dongwei’, Al Yang', LI Rong', JIANG Weiying', FANG Qun', GUO
Yibin'*

(1. Department of Medical Genetics, Zhongshan School of Medicine, SUN Yat-sen University, Guangzhou,
Guangdong, China, 510080; 2. Department of Internal Medicine, the Second Affiliated Hospital, Fujian
University of Medical Science, Quanzhou, Fujian, China, 362000; 3. Clinical Medicine, Medical College,
Xiamen University, Xiamen, Fujian, China, 361102; 4. Fetal Medicine Center, the First Affiliated Hospital,
Sun Yat-sen University, Guangzhou, Guangdong, China, 510080)

[ABSTRACT] Objective To build up the specific rapid methods of RE and ARMS/RE for mutation
hotspot “p.R248C” in the FGFR3 gene of thanatophoric dysplasia type I (TD-I), then use the method for rapid
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prenatal diagnosis of 3 follow-up high-risk fetuses of TD-I to stop the birth of suffering fetuses, at the same time,
lay a good foundation of preimplantation genetic diagnosis (PGD) for the future. Methods First, according to
the characteristics of the sequence of the mutation hot spot p.248C before and after mutation, the appropriate
enzyme “Afe I” was selected to establish the identification method of enzyme digestion. After that, specific
primers of double mismatch bases were devised, combining the method of digestion of Apa LI (ARMS/RE) to
achieve the double identification. In the end, the sequences obtained by common primers were used to verify the
negative and positive results through DNA sequencing. Results For the normal control and the patient
without p.R248C mutation of TD -1, PCR products (535 bp) of exons (6-7) of FGFR3 gene, amplified by
common primers, could be digested into 2 fragments (255 bp and 280 bp) by Afe 1. However, for fetuses 1~3,
the PCR products could be digested into 3 fragments (255 bp, 280 bp and 535 bp). The normal control and the
patient without p.R248C mutation of TD-I were negative using the specific primers E7(p.R248C), which could
not be further identified by enzyme digestion. For the fetuses with p.R248C mutation of TD-I, PCR products
(365 bp) of exon 7 of FGFR3 gene, amplified by specific primers, could be digested by Apa LI and all the
digested products were 22 bp and 343 bp. Sequencing results of common primers’ products indicated: fetuses 1~
3 were p.R248C heterozygous mutation. Conclusions The method is fast, accurate and reliable, which can
be available for the fast detection of mutation hot spot p.R248C and the rapid prenatal diagnosis of high-risk
fetus with p.R248C mutation. This method can also be applied to PGD of high-risk fetus of TD-I with the
mutation “p.R248C”. For the 3 high risk fetuses have been diagnosed with TD-I, the clinic suggested termination
of pregnancy as soon as possible.

[KEY WORDS] Thanatophoric dysplasia type I; FGFR3 gene; p.R248C mutation; ARMS/RE; Fast

detection; Prenatal gene diagnosis

F( FE M P 17 4iE (thanatophoric dysplasia, TD,
MIM187600) X FREGEM: B £ B AR, J&—FpiExR
PE B A LS R E A R, o e aikin
4 (autosomal dominant, AD) 15 1% , 1% 5 & 2 F
Shy VU B 3 N B R B R R B A DU Ji
AMHEB AN R, Bk RS R R K, 5, i
B MR AR BT AR LR AR R E N HiRGE 2
A 1/40 000", E 4h 3B A 1/20 000~1/50 000,
R Z IR EIE s F AR 5 AN 2 24 h B R
i Pk PP W 5 35 1 K 47 . TD 43 TD-1 Al TD-1T 2
B Ho  TD-1 B2 Y 85% , 325 3 Bk I Jd i
Bt , Jo = EOR G TD-TD R 15% , K
B S T B R B L R
BEEL, R A MR = ROR T AN R 2 A fR] —
FAIRY AR A B3, o Rk e R R R e H—
AR R ILT R 0

TD J2& 1 A% £F 4 41 i A= 1 7 42 {4 3 (fibro-
blast growth factor receptor 3, FGFR3) J& [K % A= Ji
PHISAF BT 8, H AT E 48 B FGFR3 R R A8 2K
I 12 FpleT, Hid p.R248C 4% L 575 S TD-I fi%
BRI BOE RS, RAFRE IR 55% L 1 It
FEXTIZ S8 AR I, N DR S A vk B
TR SEHME . AR SOR R K AR 19 TD 9 il A 7

T PRI TT IR A ETE , I I It S A4 R g 4 5
ARG 32 %65 3 4515 BL TD-1 B 1% i e SR i R AT 1 s
FERTIZ W, B3R R

1 HESHE

1.1 X4

AR, I = e e 2 BE 0 TD-1 1Y i fE iR L
20, X KRR AR CHON R e
AN NEZ e B D P S N T A NS S
M3, H KR 3E5I =2, Kb
7 HIHE P R A TR R T IA

Ui 112240 23 %, B4 22 JH, 2011 4F 7
K & B iR LRI 4% 55 mm, 3k Bl 195 mm, i [F]
120 mm, ig [ 171 mm, i /08 F1=0.7, K&K 16
mm, K i RIEE 42 mm. LT CLES
ZE JEFAAE BB BB /0N R S T S i, 48132 TD.

Uil 2] 22140 24 %, 404z 237 J , 2014 4F 5 H
AR IR ;G LW T4E 63 mm, Sk Bl 227 mm |, JiE [
233 mm , B K42 17 mm, I8 K42 16 mm, K
BOKATEE 62 mm, Jif JLHE RS 25 Rk - Jif L DY A
AU R R R T RS E Y. A
REBE e+ R+ — R E AR RILE YT
22 788 BRILZ KW - (1) BAS AR 5%« S B
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R HLIG B Z YR, (2) 8% RS R - DU AR /)N
B CFH Y T 15 J8) 5 Sk B S8 —— 15 15 H0IR 5 i R
B/ A FE A IS 5 XCF XUZ /N, #1312 TD,

[ 6 3] 10w J5 22 & 3 IR, AR IR L
FESICH 28 =6 58— T 2011 4EA T8 b
HZp W iR LR, T i 7 K 2 WL TRLAR 70
mm (28 J& ) , 3k [l 245 mm, g [l 132 mm, §E F 200
mm (24 J&) , BEKA2 23 mm (17 J&) , BEEK 4% 20
mm (16 &), 2K 40 mm, FKFEE 211 mm, #FH
SERIAGIR < 3K G, RUAT AT W s B A B L 4
N LA K (>0.6) , B AR B2 R, M 61/ 6]
FLAE 471N (<0.89) 5 i JL U Ji 45445 24 mT UL, {ELSCTF
BRI, KA BEE S, TE g KK
FIEF M AR5hREZE  FRK M Z . IRRBOEHE
KBNS R T 2013 iFT B A kA . h
ARG LR, T2 FineE 7 R A - ALT0i 4% 55 mm,
3k FEl 200 mm, f5 #] 180 mm, B K48 40 mm, Il
K A% 39 mm, FKFEE 150 mm. #5 A HE G
%22 i 4 K R LIARE (532+135) g, AR LU %%
Kg L AT 2REZR . =6 T 2014 48
PR KA 2R LR, T 0™ iR 75 A A
XTG4S 62 mm, 3k [l 215 mm |, i [l 187 mm, B K
%22 mm, JEE KA 19 mm, F/KIE% 218 mm., ##
A A AEIAS « Sk MG, W e B R L4 /N, LU
B2 nl 0L, i A 4 e, WE R AR X I B . iR LI

eSS =SSN (ERVE SRk 3 /NI NEE gl T E i ST

o, AR E K E SR T IE S A 4 522

oK FIZZE A 96 H M. 12 TD,
A SE E A5 B L KA e B D 2 At

e, T A 2 K e A F i TR & .

1.2 S

1.2.1  DNA BRIl 5%

5 LR AR (Rl ML) A1 IE 5 %) B AR A< DNA
4 B, 2R S i B 5 0 D BRI E SR AR &
(WA ERVA i i B
1.2.2 G| WAR: RS Y ricit & PCR &1

L NM_000142 V£ & FGFR3 3R 2% 741,
JH Primer Premier 5.0 #0{F A 4TG5
YIR A FR P9 Sy 3 53R 1, R s ik
THE B AR YR 1 52 BH 28 78 & 4t (amplification re-
fractory mutation system, ARMS) "' it # | & X}

.742C>T/p.R248C K AL Ja B J¥ 31 g« woeeve GT-
GCTCCCCGCACCGGCCCATCC:+-++" , T AT A H

I — A5 FC O | FE R S | Wik T R B “Apa
LI” A VIR A Rr 525 19 “ GTGCACCCCGCACC-
GGCCCATCC”, H:ff “GTGCAC” IE - fiE 4% Apa LI
(G | TGCAC) Fifift . Fe 5512 FR T 5] & i~
AR, 51RO GHRRENBHA
FRZS |) M43 20 W) A B, SR TN M T g R PR UK
(polyacrylamide gel electrophoresis , PAGE ) 4fift. .

F 1 FGFR3EWR exon 7 HELE 5| #4525 K PCR &1

Table 1 Common primer and specific primer of exon 7 in FGFRJ3 gene and PCR condition

HFR JFH1(5-3") B JGR B (C) TEFEC B/ (bp)
F:TGCCTCCGCTCACTCACCCG
FGFR3 E(6-7) 64 38 535
R:CCCAAATCCTCACGCAACCC
F:CGGCAGGGAGTTCCGCGGCGAG
FGFR3 E7(p.R248C) 65 38 365

R: GGATGGGCCGGTGCGGGGTGCA

1.2.3 [iff U] % % (restriction endonuelease tesing,
RE)
1.2.3.1 58514 PCR - YIHY Afe 1 B % &
WUIE # % IR L JE p.R248C 2875 1Y TD %% il . i
1~ it 3 3 5 AN FF 5 A9 858 51 1 9 PCR 729 4% 7
pL, SR 5 78 B — 8 TP AR YU A Buffer (10%)2 pL
Afe 1 (10 U/uL) 1 pL, #h 78 =78 K 2 20 pL, T
37CHE VI 30~60 min, #& Ji 65C 20 min £ |k N,

JIT AT 7= 0 FH 190 B R AR 6 s L VK o
1.2.3.2 F5535149 PCR =¥ ) Apa LI i U] %6 &
(ARMS/RE i)

By BHME O 1~6 3) 19 PCR =145 7 uL,
IR J5 AN A Buffer (10x )2 wL. Apa LI (10 U/
pL) 1 pL #hFE = 25K £ 20 L, T 37CH§ Y 2~3
h, 2R 5 T 65C 20 min £ 1RV, T 456U 7= 4
1.8% ~ 2% 35 NE M 5 1 L UK o
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1.2.4 PP 4

W30 5 | ) R S B | i 3G = 22 AL oS
G RIEH B A R AN 432\l ABI
PRISM 3730 U J57 45 5¢ AL ) ) o

2 #HR

2.1 @S| W) PCR =) Afe 1 V)45 F

WK 1 s, YkE lane 185 /% L, L1: 100 bp
Marker, L2 . L4, L6, L8 .L10 /35 & NCE#FrA<) |
M(JE p.R248C 2&45) iy 1(F1) Jii 2(F2) Jifi 3(F3)
FHA 30 5 W14 34 1 7= 9 (535 bp) , L3, L5 .L7.L9,
L1143 5102 N M. F1.F2.F3 | Afe I i 1] 1) 4%
1EH FEE p.R248C 2878 J7 B RE 4% W it , 241 V1 g 255
bp F1 280 bp 2 > A Bt (L3 A L5) , 1fif p.R248C f R
AR PG TCIE WA, T LA T 48 Afe TRV, 1Y
72/ 255 bp . 280 bp 1 535 bp 3 4~ F BE (L7.1L9 il
L11).

bp 1 2 3 4 5 6 7 8 9 10 11

700
600
500
400

300

200

100

Bl Afe | E§UI%E p.R218C RE
Figure 1 Enzyme identification of p.R248C mutation
with Afe 1

2.2 FESESIY PCR =Y Apa L1 DI 45 5
Wi 2 fF 7%, M: 100 bp Marker; L1 ; 1F % % 18
(I 1B ) ;L2 LA L6 : ii 1.2 386+, KV ;
L3.L5.L7:ih1.2.3(&GF,29);L8: 3
p.R248C AL B (P ¥4 FAYE ) . Fr sy
14741k 365 bp, 3 il R U JE 34177 4 22 bp M
343 bp 2 H B
2.3 PLER
2.3.1 EE G| Y ry Iy 2
W 3, O~ - IEH XTI G 16 2 R
3 1Y) FGFR3 E(6-7) #8437 51 Hu Xt & . I IE & X

B2 Apa L1EEYIEE p.R248C RET
Figure 2 Enzyme identification of p.R248C mutation

with Apa LI
260
CACAaAGAaAGCGCTCCCOC
@
250 260
CACAGAGTGCT CCCC
@

i v

250 o 260
EkChGEGHGET € €& €

CACECR CTEEBEY €0 E C

@

D~@ - 4350 TF % %I iR 186 2 16 3 19 FGFR3 E (6-7) (il )7

44
B3 L@y G YaER Sy IE [ 5 Xt E
Figure 3 The partial forward sequence alignment figure

of the products amplified by using common primers

RGP CIC, Q~@MfG 1~6 3 446 )7
H CIT, L HriEse, i 1~3 1) FGFR3 JER Y17
TF ¢.742C>T/p.R248C 2 & 28 74% , L iR i /) TD-1
R B PE AR
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2.3.2 FEFS1 Yy g R

mE 4 ps, B 4 O~ 5 Jil 3 s 4
FIIEH 4G P51 (O C,T) 5l 51 9 i 2= A 2848
JE3 (R CIT,T) A5 51 W i WS L ¥ 50 (B T,
A). HFOHEPCR Y 312 ~ 317 bp & A1 T Al
W Apa L1 $.9] 25 G | TGCAC, “T” & 2845 )
BSE, AT RIRATACHES LY . N BRSSOk,
St RGPS A Y 58 A8 F 8 s i
A B Apa LB 5 0037 7 51, T A Bl e
) Bt V) 25 7 B4 T SR

260
A G A G C 6 CT

c ¢ C C G

@

260
64 G6GTGCT CCCCG

@

310

320
A6 A6 TG CACCTCTCGEG

) L\AA&MAM&M
DO~@ : 4 AR W T | P 1 1) 1F 8 7 5 1 2 & 5848 Fe 90 L I
E B O T = P NS T E5 ) AN OB R | B DO VA
W51 W) 3" S R 5 1 FIES 4 1 i B

B4 LES| NSRS T EEmRNESER

Figure 4 The sequencing results of the products amplified

by using the common primer and specific primer respectively

3 it

TD-1 B2 —Foe KM BOOE 2 1) AD st f% 1y
S SR o, R TR BRI s AR R R ARIER
Pro AN EA A I IR AR 7 R B A
fiE o ARG A 2 H FT T2 WA Y 2Tk,
{H %5 2 8 TD 5 Wi B A 4 11 A (osteogenesis im-
perfecta type I ,OI- 1 ) Il ! ( osteogenesis imper-
fecta type VI, OI-VIl) B AN k& 1 ALF I A
(achondrogenesis type | and type I , ACG- 1 #
ACG-1) .= B VE 8 % & A R (asphyxiating tho-
racic dysplasia, ATD ) %5 AHIR 16 , 077 7 /i 2 [ A
W5 RERA1Z . TD-1 AL fi 35 )™ 8, 24 1 T 80

TE T Tt PR A Y 28 A | I O DR s S
i )L S it 7 i 3 R 2 W2 E R 12 B IR %
F14) o A I T S IS, 2 T R L 30 7 i W RN R I
FEA B2 W 1) 06 2 1 2 45 111

IR AT 22 SRR ) (H AR R 3R = R
NOHBRETRNE R, MR R 3 LB &S 5UR
ZEH BOACEAR A G , I 5 A SRk 1 AR B AR
PG R EERA L, X TFABET RINE
ZORUL, F RS2 2 ) TD-T B G B XU 3E 3, A
I, S5 iSRS B A T 8E 4% 27 12 W7 (preimplanta-
tion genetic diagnosis, PGD) /7 ikHi B A& . i ik
17 PGD S A6 i B[R] A7 7™ k& 223K, T3 7F 24 h N 58 1K
WAL I T, 75 U 23 52 e A A RV G 1) A2 3, AL
SR H AT C A BT AR 0] SR IR R IR S BRI A T R
N BT R AR A MG g s T SR 7 Xof S e L
SR B A P 2L AR AR AR 132 WA 15 DU AT o
K 2 il Bt 18], RE % %2 L S ARMS/RE XUEE 5 5 %
AE AR T 3~4 h BIRTPE I AR2 , RO 48 1 il
Bf 1], dCE 31058 T PGD. 4k, B F TD-T /23K
FEME I PR AT AE , 0 5 AR EE 5| =, B BE I R 2
FEARRE IS | =X 2 I B 55

5T RE ¥, EARIE R248C AL 1 i 7 51 2
AT W) SO TR . X E(6-7)3F
Wkt , P8 =1 535 bp, 2 AR I IEH
51| J: “CACAGAGCGCTCCCCG” ( % 4 — 14~ Afe 1
“AGCGCT" [if§ VI i 55, e Bk Afe TYIFF) 1 &
C.742C>T A8 J5 , P 518 1 “AGTGCT” , 1% Afe 1 i
I s I8 2%, B0IE 5 7 3 W] 4% U0 4 255 bp il 280
bp 2™ B, 4l 6 98 A8 Jo ik B i L 17502 535 bp;
G T Al Y)HH 255 bp 280 bp 535 bp 3 > A B,
ISR b A A B 2 BoR 3N R B, Bk,
1M T B A) 8 5 A TG p.R248C 58738 L K 28 A8 L 2y
GASRIE A A 287 o BUAR IE H AR AR A X
TR R " (S VR D ORIl

37 ARMS 3, 2 BRSSP B, —
K PCR BRI AT %55 o FE S5 R Y 34 7= Y0 365
bp, %51 W T A8 P IR U6, A 1 /4B 5 (B
T>A)JEFEEC B, 1% T 1E 5 50k U, WA 2 466
FEROAERC (B C>T M T>A) o R e S il i 38 4%
PR, AR L B TC 19 28 248 17 81 8 P , T OBUES
BC ) IEH PP B . BHPE =2 T A et
Apa L1 B VI 05 (G | TGCAC) , K IL 9™ 3
J& W] i — 20 H Apa LIAE R VIS8 , DL & E
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PEFIAT SN, T A TR K2 IEE
JEA, TCY R, e R A Al G R AR —FE
Wi e 24 2 72 A 22 bp A1 343 bp 2 BE, A5 Bk
TE A A NG o3 AR W AT 38 5 | ) 4 | 45
Ran b prik.

X T V)5 E AT VI, 5~10 min BIAT 52
PSS S R BN s ORI, R kel A
e RN T8 B fE G L PR = w2 W, R
VA DU S0 3k J2 B R S5, R AR 1 LA
e R HANME.

A KT RE Iz ARMS/RE 2 1 8 S <7 Fil
RIS WY B ) S it SR 4 S 4 52 TF i AR5 LA S HoAtl
HH DG 358 % 1 B9 11 DRk ™ i 6 RS W B8R T 5 5%
20, B T RAF LAt

&% 3k
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DAS8600 Ml -6 % EGER 3t PR I it {lk DNA H &
FOE7IR]

gaE REM FER' XEaT

[ =] B8 3T DA8600 M F &, it AmpliSeq & J5 5 4 Il EGFR K [H 98 75 FF 75 %
fREEAR DNA FH &, UIFAS T — 1% )3 (next generation sequencing , NGS ) # £ R PERE . 3%
AT 5T 35 £ 10 6] EGFR 5875 19 47 5 A0 M 1 ZURE AR 43 5B 1 ng .5 ng . 10 ng . 20 ng FEAS DNA #E1F
SCHE A FE il FH DA8600 2 S MR I 5 A A7 K, I Ak 25 2 . #5810 ng Al 20 ng DNA
JH A2 0] 4 S AE R A ) EGFR 2L R %8 7% 3 5 ng DNA JH i fE B K6 HY 7 9] EGFR £ [R5 7%, 1 441 3¢ J% [
WAL IEATI R, 16 JCIE K 1 EGFR 2875, 1 9 I e 54 B R JEAG I 26 5 1 ng DNA T &
P SO AR R R A%, IR UEAT IR . 2l X 10 FRE AR R ] DNA 4 3 SC % 1
K 0 2% 543 4, 358 10 ng DNA B A 5% JT] AmpliSeq 2t g J5 15 75 DA8600 2 5 44 ] )3 1% i# 4T EGFR
FE PR 5 A

[%X87] DA8600; EGFR LK 575 ; DNA I 7 Fi

The lowest amount of DNA in EGFR gene sequencing by DA8600 sequencing

platform

CAO Zhijia', ZHANG lJiabin', LI Cuiyun', WU Yingsong’*

(1. Guangzhou Darui Biotechnology Co. LTD, Guangzhou, Guangdong, China, 510665; 2. School of
Laboratory Medicine and Biotechnology, School of Biotechnology, Southern Medical University, Guangzhou,
Guangdong, China, 510515)

[ABSTRACT] Objective To discuss the minimum dosage of DNA in EGFR mutations detection by
Ampliseq library construct method on DA8600 sequencing platform, and assess its feasibility in clinical
molecular diagnostic applications. Methods 10 cases of paraffin - embedded tissue samples of EGFR
mutations were selected, and 1 ng, 5 ng, 10 ng and 20 ng DNA were taken to construct libraries and then
sequenced by DAB8600, respectively. Results  All the EGFR mutations in 10 samples could be detected
while the libraries were constructed by 10 ng and 20 ng DNA; 7 EGFR mutations could be detected while the
libraries were constructed by 5 ng DNA; 1 EGFR mutation couldn’t be sequenecd because of substandard
library; 1 EGFR mutation couldn’t be detected; and 1 EGFR mutation had too less sequencing data to analyze.
And all the samples couldn’t be sequenced because of the substandard libraries which were constructed by 1 ng
DNA. Conclusion Using AmpliSeq library construct method, 10 ng DNA is enough for EGFR mutation
detection in DA8600 sequencing platform.

[KEY WORDS] DAB8600; EGFR mutations; DNA sequencing dosage

A AR B 7 A BT RR B R A E R K4 (2015B020233009) 5 )7 A E AR A 5 R A E R
4 (2015B020233009 )

Vi ;MW ks A BB AR A RS, &, T M 510665
2. B EMRFEES AYBRRFR, S &K, M 510515

B AAEE  F A, E-mail : wg@smu.edu.cn



NTEWER T4 20174E7 0 4594 4548 T Mol Diagn Ther, July 2017, Vol. 9 No. 4 - 235 -

DAB8600 7 5 [K] I ) 43 2 A — X 1 5 3 4t ]
P 7 i, o SRR il S A DNA B
A ST A AR PR A B HYBS T pH (B AR 1k 48 75 i
FFIE B, JOT O IR RGN 5 4, JC77
FE W IR AL K, IO b ic 98 e ekl i fk =4 &
S B R, ELAA ARG R B AT ARG
YE B SRR R I R M AR s A I B
A B ORI, JU IR TC A A A B L s g
o A VG B8 AR T G 544 S st A% e e 4
TR TR ALE

EGFR R A T Tpl2, 4 5 l& 42 1 14 g 1 <2
ko EGFR [T 22 I 34 ) RE DX Hh A1 1 18~24 2
5. EGFR SHCIARZS A B B PRI AN N 1) 3%
it 38 5, 1F— 2505 5 T U B I B R AL, 5 T AN e
WagE . MRIE EGFR 3k R 28748 11 ke A= A I R
IKE) 50% , TEANWAH 2 LA K AR RS 1 e i
KR E Y, 84 M1k K EGFR JEH 58748
FEAFAMNEF 18~21, L HJE G719S F11L861Q, 5
Jiek Je 20 X6T i 2, P S P AT 16 551] (tyrosine kinases in-
hibitors , TKI) U 25 DIFHOC ™ . EGFR B 2R
B ) 77 (EGFR-TKI) B4R M M ) BA EG-
FR FE PR 2 728 109 HE /0N 20 1 il g 19 A 4, o0 3% T
Ja ' BRI, CAE /N4 6 il g 1 AR S B4 R (b
F) YRR AP I 2 TR T 1 7R T R il
i BB VAT EGFR LR A 2 A5 K6

HA, i AP HOR K EGFR K2R 2872
(A 2 o AHAE R AR P AR X ey A
AT R S R, 2 T A D R
FRAFBRAR o AHIFFE % I RAS D 3 e v 2 R AR

FRILIRI XE AR A 1/ i [n) 8, 38 35 DA8600 il ¥ F
5, K H AmpliSeq 77k, 43 51X 10 5l EGFR %% A
i 1 ZH ZHREZS EAT DNA B2 FH B 0080 A
B AR A A I vk TR B/ IVHE AR DNA
i, NIGEE AT EGFR Je N R it 5%

1 HRST®

1.1 BEACRAE

eI 10 ] EGFR KEIH 572 47 5 A S A URE A
[ >k JH Sanger Ml J¥* % F1 K — 4K M )5 (next genera-
tion sequencing, NGS) £ A 4 i H 5€ 48 28 B [ 4
R ARG RGI R 1,
1.2 FEERRFLE
1.2 F2H

IR A5 0] CF AT S AE R BR A WD) 5
QIAamp DNA FFPE Tissue KIT (50) ( Qiagen A H] ,
% [ ) ; Qubit dsDNA HS Assay Kit, Nuclease-Free
Water , Ton AmpliSeq™ Library Kit 2.0, Ion PI™
Hi-Q ™ OT2 Reagents 200 kit, Ion PI™ Hi-Q™
Sequencing 200 Kit(Thermo Fisher Scientific 23 7] ,
K H) s A EALEAE W (Sigema A F] L, EH) s oKL
Mt (32l ) O MR ) .
122 FEUE

K30B 15 i 4 J& s (BU M B A R A ]
5430 /)N B i 34 25 .0 AL (Eppendorf 23 & , 78[5 ) 5
Qubit® 3.0 7%t 5 & {X , ABI7500 % )t 7 fit PCR
%, Ton One Touch™ 2.0 System (Thermo Fisher Sci-
entific 23l , £ ) ; DA8600 M X (1l K2 ik %
FERRA A IR A o

®1 MHAEGFRERRTHS
Table 1 The EGFR gene mutants of samples

A2 FR SEH £ R COSMIC ID ZRAR K AR 1k AN (%)
FL-1 EGFR COSM6255 p.L747_S752delLREATS €.2239_2256del18 18.0
FL-2 EGFR COSM6239 p.G719A ¢.2156G>C 23.2
FL-3 EGFR COSM6224 p.L858R ¢.2573T>G 485
FL-4 EGFR COSM12370 p.L747_P753>S €.2240_2257del18 61.0
FL-5 EGFR COSM6224 p.L858R ¢.2573T>G 8.3
FL-6 EGFR COSM6223 p.E746_A750de]lELREA ¢.2235_2249del15 22.2
FL-7 EGFR COSM6224 p.L858R ¢.2573T>G 14.9
FL-8 EGFR COSM6224 p.L858R ¢.2573T>G 377
FL-9 EGFR COSM6225 p.E746_A750de]ELREA ¢.2236_2250del15 23.4
FL-10 EGFR COSM6224 p.L858R ¢.2573T>G 58.3
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1.3 Fik
1.3.1 FEZA DNA $EHL

SR FH B R0 5 700 %55 7 5 A 33 28 SRR AR R 7 7
I b B, 42 B QIAamp DNA FFPE Tissue KIT 15 H
PHEIAEA DNA, 2K FH Qubit® 3.0 24 {3
175, SR E B I HEAR B R 5 ng/pL,
1.3.2 SCUFEME

FEAFEA 3] ng .5 ng .10 ng .20 ng, & 1R
Ton AmpliSeq™ Library Kit 2.0 i £ i) B 5 #47
SCPER At wE R AlARJE SR 50 wL R M R
TPV 15 B SCEREA
1.3.3 HEEH

W2 L SCEEFEAS SR Qubit® 3.0 9t #AY
AT, B W E N Too Low A SCPE i AN A
Mo MR m A CEE RS IRE
& Qubit® 3.0 92 i f AL AT E &, IF R 3
100 pmol/L, #& J&5 AT BEAR il %5 o
1.3.4 Bt &5 4E

B 8 wL IR A& SCHE AT 200 wL ISP 4 2k , 42 I8
Ton PI"™ Hi-Q™ OT2 Reagents 200 kit 3¢ B 5 #1745
i ] 5 AR 5 B [m] W A5 4 0 AR G 3 Ton
One Touch™ ES 1) #4 2k +7 K 43 55 & 542 15 2 FH %
AR
1.3.5 LML

TE & 58 0 PR B AR b, I Ao P R A, i TR
Ton PI™ Hi-Q™ Sequencing 200 Kit i B 45 #£47 I
B
1.3.6 S50 HT

FI D A I 55 s R34 2R 47 e 910 L ot
I3

K2 TEARDNAREURE

Table 2 The concentration of extracted samples DNA

o VeBEAATR T e i 8 i e
(pL) (ng/pL) (ng/nL)
FL-1 100 43.7 5.68
FL-2 100 19.9 5.12
FL-3 100 315 4.97
FL-4 100 329 5.23
FL-5 100 17.0 4.95
FL-6 100 17.9 5.34
FL-7 100 27.8 5.41
FL-8 100 14.2 5.05
FL-9 100 25.5 5.18

FL-10 100 40.7 6.03

iz 1T Coverage Analysis i {4, 15 2] 25 A A “ Kl
Pk 7 PRI E R

iz 17 Variant Caller 4 {4 , 15 2 FE A 19 53 #7145
o FE “Allele Name” 51 H1 ff5 3E H AE A X R A9
COSMIC 1D, %1715 B B Sk ok AV i 6 0 2%

*3 MEBXENDNAHARE

Table 3 The amount of samples DNA in library construction

FEAZFR  WE (ng/pl)  AFI(WL)  DNA i (ng)
FL-1-1 5.68 0.18 1.00
FL-2-1 5.12 0.20 1.00
FL-3-1 4.97 0.20 1.00
FL-4-1 5.23 0.19 1.00
FL-5-1 4.95 0.20 1.00
FL-6-1 5.34 0.19 1.00
FL-7-1 5.41 0.18 1.00
FL-8-1 5.05 0.20 1.00
FL-9-1 5.18 0.19 1.00
FL-10-1 6.03 0.17 1.00
FL-1-5 5.68 0.88 5.00
FL-2-5 5.12 0.98 5.00
FL-3-5 4.97 1.01 5.00
FL-4-5 5.23 0.96 5.00
FL-5-5 4.95 1.01 5.00
FL-6-5 5.34 0.94 5.00
FL-7-5 5.41 0.92 5.00
FL-8-5 5.05 0.99 5.00
FL-9-5 5.18 0.97 5.00
FL-10-5 6.03 0.83 5.00
FL-1-10 5.68 1.76 10.00
FL-2-10 5.12 1.95 10.00
FL-3-10 4.97 2.01 10.00
FL-4-10 5.23 1.91 10.00
FL-5-10 4.95 2.02 10.00
FL-6-10 5.34 1.87 10.00
FL-7-10 5.41 1.85 10.00
FL-8-10 5.05 1.98 10.00
FL-9-10 5.18 1.93 10.00
FL-10-10 6.03 1.66 10.00
FL-1-20 5.68 3.52 20.00
FL-2-20 5.12 3.91 20.00
FL-3-20 4.97 4.02 20.00
FL-4-20 5.23 3.82 20.00
FL-5-20 4.95 4.04 20.00
FL-6-20 5.34 3.75 20.00
FL-7-20 5.41 3.70 20.00
FL-8-20 5.05 3.96 20.00
FL-9-20 5.18 3.86 20.00
FL-10-20 6.03 3.32 20.00
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Table 4 Quantitative and mixed the library

2.1 HEAK DNA #HuZE

¥ 1] QIAamp DNA FFPE Tissue KIT 7] £ %t REA 24k (Ei) REEH {Eﬁﬁm
10 B4 05 G ML AT ZUREAS 3 T DNA $25, 100 pL it 1l TooLow = -
T VR HE AT PR L Qubit®3.0 %€ % 5E AN E B 45 JL FLo1 Too Low = ~
%2 FL-3-1 Too Low e -
2.2 UM EEFEA A FL-4-1 Too Low w -
% 1 Ton AmpliSeq™ Library Kit 2.0 357 & 1 FL-5-1 Too Low 7 -
B4, 43 5H 1 ng .5 ng .10 ng .20 ng AIREA HEF T 3C FL-6-1 Too Low 7 -
FEASHE , S HEAR R BN 3, FL-7-1 Too Low 7 -
2.3 FEEEGR FL-8-1 Too Low % -
SCEEE 58 WU L R Qubit® 3.0 9t Y FL-9-1 Too Low & -
SET, RN 4,1 ng DNA R LAY SCRIR FE 18 FL-10-1 - Too Low @ -
Too Low; 5 ng DNA #4 AR SCPEA 1 % Too FL-1-5 0.599 = 4.17
Low, F A 7F 0.084~0.783 ng/wL; 10 ng DNA # % FL-2-5 R = 7.14
F) S JE e B2 7 0.367~1.14 ng/pL; 20 ng DNA 4 £t FL=55 0084 f 29.76
(1 SC B e B AE 0.707~1.31 ng/pL. 3CJE W JE K Eii: gig‘:’ ” jfz
Too Low I ArHfs  AAERETitE— T . S AHs s oas - oo
() SCHE AT IRAE IR IR FR AN 3R 4 IR B S5 FEAR VR —_— 0.208 B 12.09
JE4 0.402 ng/pL. FL-8-5 Too Low 7w -
2.4 MPss FL-9-5 0.269 2 9.29
e BRI S Ul B 52 17 40 Hrddi /4 Variant Call- FL-10-5 0.151 2 16.56
er fil Coverage Analysis, £l 25 52 413 5,5 ng DNA FL-1-10 0.367 2 6.81
Y SO ALK O 451, 2 491 4G I 245 SR ANAE 5 FL-2-10 1.120 & 2.23
FL-5-5 FEAX COSM6224 13 15,11 “Frequency " 4 2.2% FL-3-10 0.513 S 4.87
(<5%) ,HIE ] B LE D FL-7-5 FEA “ Bt &7 /N T FL-4-10 0.708 sz 326
0.2M, ““F-HITEHE"/NF 1000, FEA KL B L £ L5100 0852 - 293
2K 5 10 ng DNA #4) £ 5 S B AL I 10 1] FL-6-10 1.140 = 2.19
KRR T 0.2M, BT KT 1000, FL-7-10 0.491 o 5.00
AR K T 5% . T 2 T 2500, K FL-8-10 1.020 p 245
. . . FL-9-10 0.464 2 5.39
45 R AT 5 25K 520 ng DNA R HE Y S F L L1010 0,500 % e
i 10 ], “EidE R HR T 0.2M, SR IIREE T EL L0 950 N 200
KF1000, “RAMA"LIRT 5%, “BALL IR FL-2-20 0.707 s 3.54
T 2500, K45 R 4T 5 20K FL-3-20 1310 B Lol
2.5 RrIZRILE FL-4-20 0.939 2 2.66
R 4 S R K AL AR I & SR HE B AN TR FL-5-20 1.010 p 2.48
DNA #E H & i %, 3% 6,1 ng DNA FL-6-20 1.110 2 2.25
BRE R 0, LT LALINT ;5 ng DNA @S FL-7-20 0.747 2 3.35
¥ 2R 90% , My 45 AT A FE R 77.78% 5 10 ng FL-8-20 0.806 = 3.10
DNA # & #% K N 100% , M 7 45 B 75 & %R FL-9-20 0.689 = 3.63
100.00% ; 20 ng DNA # 24 % 5 100% , )5 45 FL-1020 1100 = 2.27

LA %4 100.00% . R R AR AT AT IR R
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Table 5 The sequencing results of samples

PEAR SR Kot i SR frfri
COSMIC %5 AR (% ) B
FL-1-5 2526102 22601 COSM6255 17.9 4000
FL-1-10 2172807 21683 COSM6255 18.8 3996
FL-1-20 2545793 25392 COSM6255 19.1 3997
FL-2-5 2518503 23092 COSM6239 22.7 4000
FL-2-10 2679229 24305 COSM6239 24.3 4000
FL-2-20 2350350 20624 COSM6239 24.2 3997
FL-3-5 2130246 17740 COSM6224 46.9 3996
FL-3-10 2791743 28194 COSM6224 51.4 4000
FL-3-20 3205310 30556 COSM6224 48.8 4000
FL-4-5 3354610 33638 COSM12370 60.0 4000
FL-4-10 2614800 21068 COSM12370 63.1 3998
FL-4-20 2307334 19956 COSM12370 62.0 3997
FL-5-5 2841840 28385 COSM6224 2.2 4000
FL-5-10 2529252 18974 COSM6224 8.3 4000
FL-5-20 3009146 28333 COSM6224 7.9 4000
FL-6-5 2615715 25545 COSM6223 21.6 3999
FL-6-10 2235256 19862 COSM6223 21.2 3997
FL-6-20 2441195 19266 COSM6223 22.1 3997
FL-7-5 126705 368.6 COSM6224 14.1 44
FL-7-10 2749885 27869 COSM6224 15.6 4000
FL-7-20 2564003 24224 COSM6224 14.9 3997
FL-8-10 2297427 14156 COSM6224 38.8 3997
FL-8-20 3145417 26353 COSM6224 37.2 4000
FL-9-5 2071940 20541 COSM6225 22.1 3994
FL-9-10 3847114 39376 COSM6225 23.3 4000
FL-9-20 2459503 21030 COSM6225 24.7 3999
FL-10-5 2448494 19251 COSM6224 59.4 3998
FL-10-10 2417268 11989 COSM6224 58.9 3997
FL-10-20 3620911 36003 COSM6224 55.8 4000

R ST IR AR AR A TN B 5 S AN AN B R X B AR COSMIC S5 (30 s PR AR 5 5

®6 AEDNA AEWRHE
Table 6 The detection rate of different amount of DNA samples

- SCHERE 7 sl
DNA H& (ng) — - o
A FEA%L EAEHE(%) HRT A FEA%L TFE%(%)
1 0 10 0 - - -
5 9 10 90 7 9 77.78
10 10 10 100 10 10 100.00
20 10 10 100 10 10 100.00

SR AR
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2015 41 3 [E 540 B 0 S i A ORI s 2F )
(precision medicine initiative, PMI) , “ ¥ i = %= 1T
L1179 (Nature) 22 5124 2015 4E 5 -+ RRlp iy >
U PRI AR SRy R M R 2R R B A G
TR R, NGS 1E Ay 3 R 2 24 450 P 8 K e DLl
b, BRI T £ 2 S ARIF AR R B
HI 3% b )T 4R 22— DA8600 I 732
R 2Rk e B PR 40y A1 BR 24 F] 5 Life Technolo-
gies AEIGVETF R SIRINT 25, % R 5k A
RIRGHTRAR AW, T BROEIR S ehrid
WEMR G AL A 2 LU S A R 5t , 1 i 3k B e St
TIPS VR 7 A e 3 )
WERPE W RV FF 4R 5 min J5 BT 46 75 510
PR IR S8 R SO A LR T 160M, 77 Hh 458 1
AR 10G, A H— AR 3 HAa APkt | 3 & 5, BE
[ AP £ Z2 AN ] A 58 A AU S S I 3 e ARt
58 B AR RV AR e KGR A DNA
NI R A EGFR JE N 538 $ i %

A SCHR 7, SR UE T M FFPE A4S 19 10 ng
DNA R[] 3% H Ampliseq % % J7 ¥k iF 47 5 [H 28 4%
R AHIEGE HO 10 ] EGFR 3 PR 58748 1 i
A7 WAL R 2 ZUREAS 3 511 BT ng .5 ng .10 ng .20 ng
HEAT SCPEA I F R SCE A RS FEAS HEA T I3 1 2 R
JH 1 ng DNA #E17SCERY Y 10 BIREAS , 4280 SR
J e AN A A%, TOTEHEA T IE Y 5 R FH 5 ng DNA
T3 SCEERIE 10 FIREAR 1 BIREAR SO R A G, 1
BREAE S AL, 1 RGN 235 SR S A A AR 5 R
FH 10 ng DNA #4757 3CER 19 10 BIREAS , Ko I 25
X5 JEAR I E5 RARAF 5 5 >R 20 ng DNA ##473C
JEERA 1 10 BREAS a0 45 S 387 5 A TN 245 SR AH
fFfr o LIRWEIE 45 R 5 SOk GE 25 AT AL Ut
1>k 5 T 988 FFPE A A1) 10 ng DNA Bl A] 3R J]
Ampliseq & JF 5 1 £ DA8600 I J7 °F- &5 b k17
EGFR Z:H 7K o X %F FIlfe IR I 41 ZURE AR
I PRI M AR /0 (1 n) R LA FE S S, B
SRR AR I DRI AR G I ) o A P L ST A AR
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Bioinformatics analysis, transcriptional level detection of leucine aminopepti-

dases from Spirometra mansoni
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(1. School of Tropical Medicine and Laboratory Medicine, Hainan Medical University , Haikou, Hainan, Chi-
na, 571199; 2. Clinical Laboratory , Hainan Province People’s Hospital, Haikou, Hainan, China, 570311)

[ABSTRACT] Objective  To detect transcription levels of 3 leucine aminopeptidases from
Spirometra mansoni in different developmental stages of the parasite, which lays a foundation for pathogenic
diagnosis of further study. Methods Using bioinformatics software, the functional region, immunological
characteristics, signal peptide and transmembrane domain of SmLAPs were analyzed. The transcriptional levels
of SmLAPs at mature proglottid, gravid proglottid and sparganum stages were detected. Results In the
alignment of conserved domains of SmLAPs, the amino acid sequence identities of SmLAPa were 38%
compared with SmLAPb and SmLAPc. The identity between SmLAPb and SmLAPc was 44%. Multi-functional
sites analysis found that SmLAPs contained substrate binding sites, zinc ion binding sites and peptide binding
sites. In the prediction of B cell epitopes, SmLAPa and SmLAPc had 13 B cell epitopes, while SmLAPb had 14
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B cell epitopes. The T cell epitope prediction showed that SmLAPa, SmLAPb and SmLAPc contained 12, 13

and 14 T cell epitopes, respectively. 3 SmLAPs had strong signal peptides. In addition, there were no

transmembrane regions in the amino acid sequences. The transcriptional level of SmLAPb was 1.34 times and

that of SmLAPc was about 46.53 times compared with that of SmLAPb at the mature proglottid. In the gravid

proglottid stages, the results of SmLAPb and SmLAPc were 1.96 times and 46.53 times respectively, while

SmLAPa was at the background value. Interestingly, at the sparganum stage, SmLAPc transcription expression

was detected, whereas the transcriptional levels of SmLAPa and SmLAPb were low. Conclusions SmLAPc

might be a valuable diagnostic molecule for Spirometra mansoni infection.

[KEY WORDS] Spirometra mansoni; SmLAPs; Bioinformatics characteristics; Transcriptional level,

Diagnostic molecule
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Table 1  Primer sequences of SmLAPs for real time PCR

LR 44 Fi EL/ 2]
EMTI4:5'-TAGCGTTAGCTGCGTTTGCC-3'
SmILAPa
514 :5'-GAGCCCAGTTCCCACATCGT-3’
GLAPL ET 319 :5-AGTACGATGTTCTCGGAATTGTTG-3'
m
514 :5'-CAGTTTATGGTAGTATGCCTTGACG-3'
LA 514 :5'-ACGGACGAGGAGCGAATGAC-3’
m C
JZ 519 :5'-ACAGCACGGTTGACGGAAGC-3'
EMGI4H:5-CATCTACGAGGGTTACGCACTG-3’
Sm3-actin

514 :5'-GCTCATCTCCTGCTCAAAGTCC-3'
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Figure 1  Aligment of SmLAPs amino acid sequences
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Figure 2 Signal peptide pepdiction of SmLAPs sequences
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Figure 4 Transcriptional level detection of SmLAPs

5N R AR oA, B A0 i 3R A 1 L 1R
FAERKZES . AN, 55 IR o34, 15
R FEF ARG TR, AT A5
TR EA 8 A T ) s TIRE , e AR 1 e E
ML b B 3 . X — T 45 SR AR X 3 4>
EEYEA MO R, W AR
WL, R S R R S O R TR
18 1 F BX A 9% 75 (enzyme-linked immunosorbent
assay , ELISA) £ I A 5%, & B H A 1l Wz HL 1) 52 2
R 24 5 R T L AT A58 0 1 e e R R S P i
Bzl G TE R sz W (d . 28 B
i, SmLAPs 7512 Wi 5 TH A — & B BF AN . itk
Ah, HR4f Real time PCR & g A5 45 5, 3 AN FE R AE
BT 22T B Be AT Rk, B SmLAPc W2 5%
KV Fe o TR M B, A K I SmLAPa Fil
SmLAPb .2 5% 55, HAG I 2] SmLAPc (1% 5t 3%
ik ISR T U, SmLAPe B AT A]
RETT & A I BEAR 731 o

AN, VF 2058 & B IR AR 1 32 2RO IR
fitf 58 BLVF 2 A L AR, AR AR S SR R B AR
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JUARILT BRX DU ARE 23 4~ STR KPR piaist 14 2 5Pk
ikt AR

(# ZE] B& WAV ARILTTHXDUR AR 23 4~ STR P 385 1% 2 850, ik BE2E AR
A CEAUSE SR LR S RO . AR R 475 AN G SEANMARAY M RE AR , SR ] Huaxia™ Platinum
PCRIAH GX DNA #TE GY 4, geit 23 MR BB 28 ES 5. &R R ER, 23 M IaE
fAC STR 35 P4 11 S AR /1 F 0.001 1~0.586 3 Z IR, 453 A& Y 24 & (HD AT 0.534 7~0.884. 2 Z 1], L
BCAERE (MP) {4310 7€ 0.015 8~0.233 7 Z [A] , /MABUIIfE 1 (DP){E A T 0.984 2~0.766 3 Z 1], AESCHEBR %
(PE)TE 0.219 7~0.763 3 Z ], £33 RFUIC S MAME LA (CMP) 2y 3.158 4 X107, RN I fE
(TDP) Hj 1-3.158 4x10*, ZFIAELHES R (CPE) Jy 1-3.143 9x10™°,  £5i6 A0 Je iy 23 N Qe (afk
STR FE R JAEAE ) ZR VL1 TBU N v 35 ELUA 1R B 22850k, 0 9 A 8008 v Ay 1) s X DU e AT I I 2
PRI EAL S A PSS AR , o0 5835 STR JE DR Rt R IS8 A S AL A 4R A R R

[REEIA]  STR E:IHE ; 5l 280k ARG SRS E

Genetic polymorphism of 23 STR Loci in Jiangmen Han population of Guang-

dong

ZHANG lJie'*, FENG Dongliang®

(1. Forensic Science Centre of WASTON Guangdong, Guangzhou, Guangdong, China, 510635; 2. Forensic
Science Centre of FaZheng, Shaoguan, GuangDong, China, 512000)

[ABSTRACT] Objective To study the genetic polymorphism and frequencies of 23 STR loci in
Jiangmen Han population of Guangdong, in order to support basic data for individual identification and paternity
testing. Methods By using Huaxia™ Platinum PCR Amplification Kit, allele frequencies of 23 STR loci
were obtained from 475 unrelated individuals of the Jiangmen Han population. The genetic polymorphism and
frequencies were statistically calculated. Results Allele frequencies ranged from 0.001 1 to 0.586 3. The
heterozygosity ranged from 0. 534 7 to 0.884 2. The match probability (MP) ranged from 0.015 8 to 0.233 7. The
discrimination power (DP) ranged from 0.984 2 to 0.766 3. The probability of exclusion (PE) ranged from 0. 219
710 0. 763 3. The CMP was 3.158 4x10. The total probability of discrimination power (TDP) was 1-3.158 4x
10°*. The cumulative probability of exclusion (CPE) was 1-3.143 9x10". Conclusion The 23 autosomal
STR loci have relatively high polymorphism in Jiangmen Han population of Guangdong, these studies
could provide the evaluation basis for individual identification and paternity testing Jiangmen Han population,
and could also be used for improving STR database and population genetic data studies.

[KEY WORDS] STR loci; Genetic polymorphism; Individual identification; Paternity testing
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kG Bk B 2 J¥ %) (short tandem repeats ,
SRT) , ¥ FKfi# I /&£ DNA (micro satellite DNA ) ,
2 H T AE VR Bk 2 e e N )z
B2 AR IC . STR & A & R FH F 32 = W iiE
S E 1 200 B8 ) J8 R S 2 2% 5 ¥ (heterozy-
gosity , H) . VT it #£ %% ( match probability , MP) | >
P& 7 51 BE 71 (discrimination power , DP) . 4 4 $E
[ %% (probability of exclusion, PE) fll £ & {5 B &
i (polymorphism information content, PIC) > i
oo ARWEIE M S 23 R Y R 3 R
Huaxia™ Platinum PCR 125 & XJ VT[] b DX 305 A
Y STR K& [N B it 4% 2 A8 PR 17 i 5%, WA X

S0 PR JRE A YT T M DS P A (A TR R A
TE I 14 45 51 fiE

1 Mel5FE%
1.1 FEASCRAE I DNA $2H1

T AR A A mE S s H O SRR R
WA BV T b X 475 AU TC AR IR RE 5, £
F Chelex-100 2 H2HUFE i DNA™
1.2 STR il

JH Huaxia™ Platinum PCR {7 & ( Thermo Sci-
entific 22w , 55 E) P G 23 4~ Ju ({4 STR JE
J#£ DI1S1656, D2S441, D2S1338. D3S1358.,

F1 THRIMNBX AR 23 4 STR EEES A EE SRR (n=475)
Table 1  Allele frequencies of 23 STR loci in Jiangmen population of Guangdong (n=475)
CSF1PO D1S1656 D2S441 D2S1338 D3S1358
A n F A n F A n F A n F A n F
7 4 0.004 2 10 1 0.001 1 9 1 00011 16 30  0.0316 12 1 00011
8 1 0.001 1 11 84  0.0834 9.1 12 00126 17 69 0.0726 13 2 0.0021
9 36 0.037 9 12 36 0.0379 10 211 02221 18 79  0.083 2 14 43 0.0453
10 195  0.2053 13 97 01021 10.1 5 0.0053 19 186  0.1958 15 283 0.2979
11 267 02811 14 88  0.092 6 11 283 02979 20 109  0.1147 16 311 0.3274
12 366 0.3853 15 274 0.288 4 113 93 0.0979 21 28 0.0295 17 255 0.268 4
13 70 0.073 7 15.3 2 0.002 1 12 188 0.1979 22 50  0.0526 18 47 0.049 5
14 10 0.010 5 16 191 02011 13 21 0.0221 23 177 0.186 3 19 7 0.007 4
15 1 0.001 1 16.3 6 0.006 3 14 130 0.1368 24 150 0.1579 20 1 0.0011
17 70 0.0737 14.1 1 00011 25 64 0.067 4
173 57 0.0600 15 3 00032 26 6 0.006 3
18 9 0.009 5 16 2 00021 28 2 0.002 1
183 32 0.0337
19 1 0.001 1
19.3 2 0.002 1
D5S818 D6S1043 D7S820 D8S1179 D10S1248
A n F A n F A n F A n F A n F
7 39 0.0411 9 3 0.003 2 7 6 0.006 3 10 156 0.164 2 8 3 0.0032
8 1 0.001 1 10 35 0.036 8 3 140 0.147 4 11 134 0.141 1 11 6 0.006 3
9 69 0.0726 11 111 0.1168 9 56 0.058 9 12 108 0.1137 12 67 0.070 5
10 203 02137 12 143 0.150 5 9.1 7 0.007 4 13 157 0.1653 13 326 0.3432
11 266  0.280 0 13 108  0.1137 10 172 0.1811 14 142 0.1495 14 217 0.228 4
12 218 0.2295 14 125 0.1316 11 321 0.3379 15 166 0.1747 15 220 0.2316
13 145  0.1526 15 16 0.016 8 12 211 02221 16 66  0.069 5 16 87 0.0916
14 9 0.009 5 16 4 0.004 2 13 33 0.0347 17 18 0.0189 17 22 0.023 2
17 28 0.029 5 14 4 0.004 2 18 2 0.002 1 18 2 0.0021
18 145  0.1526 19 0.001 1
18.2 1 0.001 1
19 156 0.164 2
20 66 0.069 5
21 7 0.007 4
21.3 1 0.001 1
22 1 0.001 1
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D128391 D13S317 D16S539 D18S51 D19S433
A n F A n F A n F A n F A n F
15 19 00200 5 2 00021 8 1 00011 11 4 00042 11 5 0.0053
16 4 00042 6 2 00021 9 219 02305 12 43 00453 12 39  0.0411
17 62 00653 8 304 03200 10 130 0.1368 13 166 01747 122 1  0.0011
18 206 02168 9 126 01326 11 286 03011 14 180 0.1895 13 269 0.2832
19 178  0.1874 10 148 01558 12 217 02284 15 193 02032 132 33 0.0400
19.3 1 00011 11 219 02305 13 82 0.0863 16 138 0.1453 14 248 02611
20 160 01684 12 120 01263 14 13 00137 17 87 00916 142 102 0.1074
21 102 01074 13 24 00253 15 2 0.0021 18 55 00579 15 59  0.0621
22 118 01242 14 4 00042 19 24 00253 152 126 0.1326
23 50 00526 15 1 00011 20 19 00200 16 14 0.0147
24 35  0.0368 21 16 00168 162 43 0.0453
25 13 0.0137 22 14 00147 17 1 00011
26 2 0.002 1 23 7 00074 172 5  0.0053
24 4 0.0042
D21S11 D2251045 FGA Penta D Penta E
A n F A n F A n F A n F A n F
26 2 00021 11 193 02032 13 6 0.006 3 6 2 00021 5 56  0.0589
27 1 00011 12 1 00011 16 1 0.001 1 7 12 00126 8 1 00011
28 45 00474 13 5 00053 18 31 0.0326 8 64 00674 9 0.008 4
282 1 00011 14 42 00442 19 78 0.0821 9 371 03905 10 54 00568
20 256 02695 15 202 03074 20 44 00463 10 118 0.1242 11 182 0.1916
202 2 00021 16 188 0.1979 202 1 00011 11 110 01158 12 112 0.1179
30 262 02758 17 201 02116 21 114 01200 12 130 01368 13 57 0.0600
302 7 00074 18 27 00284 212 3 00032 13 94 00989 14 75 0.0789
303 4 00042 19 1 00011 22 176 01853 14 45 00474 15 74  0.0779
31 72 00758 222 4 00042 15 4 00042 16 46 0.0484
312 65  0.0684 23 165 01737 17 63  0.0663
32 26 0.0274 23.1 1 0.001 1 18 58  0.0611
322 153 0.1611 232 15 00158 19 53 0.0558
33 5 0.0053 24 153 01611 194 1  0.0011
332 47  0.0495 242 6 0.006 3 20 45 0.0474
34 1 00011 24.3 1 0.001 1 21 27 0.0284
342 1 00011 25 93 0.0979 22 17 00179
252 2 0.002 1 23 12 00126
26 30 0.0411 24 3 0.0032
262 3 0.003 2 25 3 0.0032
27 9 0.009 5 26 3 0.0032
272 2 0.002 1
28 3 0.003 2
THO1 TPOX Vwa
A n F A n A n F
6 132 0.1389 7 1 0.001 1 14 261 0.274 7
7 272 0.286 3 8 557 0.586 3 15 34 0.035 8
8 40 0.042 1 9 72 0.0758 16 135 0.142 1
9 428 0.450 5 10 36 0.037 9 17 230 0.242 1
9.3 26 0.027 4 11 257 0.270 5 18 193 0.203 2
10 52 0.054 7 12 27 0.028 4 19 81 0.085 3
20 14 0.014 7
21 2 0.002 1

ASENLFE N Fo SR R o FEAREL
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D5S818 ., D6S1043 . D7S820, D8S1179, D10S1248
D12S391 ., D13S317, D16S539, D18S51 ., D19S433 |
D21S11 ., D22S1045 . CSF1PO ., FGA | Penta D . Penta
E.THO1.TPOX Hl vWA & 2 />4 57 £ Amelo-
genin ., Yindel, ¥ 31K & & 10 wL (Master Mix 4
wL . Primer Mix 4 wL \PNG 2 wL). PCR j=#jfii
H1 Applied Biosystems 3500 % 5t 1% 73 #7 4 ( Ther-
mo Scientific 2% ] , 38 E ) #F 17 & 4 & Ik,
GeneMapper® 1D - X 1.4 #& {4 # 17 STR %t [A #Y
5T
1.3 Hiit#str

IR 475 A FE G Y 3 DR R 45 2R 28 Power stats
V1.2 BRI AS E R JBE  BE DR R s AR AR 4
FEREE A=A B (H) PEECHES (MP) SR BE
J1(DP) AEACHEBE # (PE) . 2 815 B & & (PIC) .

SRUTE KA FIHE 2 (cumulative match probabil-
ity, CMP) . 2R S| 3 (total probability of dis-
crimination power, TDP) 5z B2 F19EAC HERR >R (cumu-
lative probability of exclusion, CPE) % Z: %t , f#i /i
Cervus3.0 B4 X 23 4~ FE[K] A2 1517 Hardy-Weinberg
AR

2 #R

AT5 ANVLT TG RANAR AL , 8 Huaxia™ Plati-
num PCR X | & AT B Y IG5, bR 2 DG
ARFE A A Amelogenin | Yindel b, 4t 1145 H 4y 23 4~
W YL PRI PR JAE LA Y 267 AN BE R, HAEA S
R B H A AR A5 R DL ER 1, 42 Hardy-Weinberg P76
50, Won R E| P> 0.05, K &I . 453 A
ARG 2 SR 2,

Fz2 234 STR BEEEMSFITHE N (n=475)
Table 2 Statistic analysis of 23 STR loci (n=475)

FE A H DP PE PIC MP
CSF1PO 0.705 3 0.880 4 0.436 4 0.677 1 0.119 6
D1S1656 0.852 6 0.955 2 0.700 1 0.820 4 0.044 8
D2S441 0.812 6 0.922 2 0.622 7 0.763 5 0.077 8
D2S1338 0.875 8 0.966 3 0.746 3 0.853 5 0.033 7
D3S1358 0.688 4 0.882 6 0.410 6 0.677 8 0.117 4
D5S818 0.7579 0.926 2 0.523 4 0.761 6 0.073 8
D6S1043 0.896 8 0.969 7 0.789 0 0.862 8 0.030 3
D7S820 0.785 3 0.915 7 0.572 0 0.744 6 0.084 3
D8S1179 0.842 1 0.960 2 0.679 4 0.837 3 0.039 8

D10S1248 0.749 5 0.906 2 0.508 9 0.725 6 0.093 8
D12S391 0.812 6 0.960 6 0.622 7 0.836 8 0.039 4
D13S317 0.8211 0.9191 0.638 7 0.754 6 0.080 9
D16S539 0.785 3 0.915 7 0.572 0 0.742 4 0.084 3

D18S51 0.884 2 0.959 4 0.763 3 0.839 4 0.040 6
D19S433 0.827 4 0.941 9 0.650 8 0.789 7 0.058 1
D21S11 0.781 1 0.939 3 0.564 4 0.784 9 0.060 7

D22S1045 0.755 8 0.916 3 0.519 7 0.742 2 0.083 7
FGA 0.888 4 0.969 0 0.771 8 0.860 6 0.031 0
PentaD 0.762 1 0.930 2 0.530 7 0.760 3 0.069 8
PentaE 0.884 2 0.984 2 0.763 3 0.903 1 0.015 8
THO1 0.658 9 0.859 4 0.367 6 0.642 6 0.140 6
TPOX 0.534 7 0.766 3 0.219 7 0.518 1 0.233 7
VWA 0.808 4 0.924 9 0.614 8 0.765 2 0.075 1

AR SCPE A1 475 D TCRAEFEAR MP G -
0.015 8 (Penta E) ~0.233 7 (TPOX) Z [f] ; £ i+
CMP {4 3.158 4x10* ; DP {H 7 [ 0.766 3(TPOX)~
0.984 2(Penta E) ; TDP {7 1-3.158 4x10™, 23 />
STR & [H )i PIC {i , B D3S1358(0.677 8) .CSF1PO

(0.677 1) \,TPOX(0.518 1) \TH01(0.642 6) &}, A%
LR R4 R T 0.7, L Penta E(0.903 1) M5 ; PE i
J F - 0.219 7(TPOX) ~0.789 0(D6S1043) , £ 3154
CPE {£i ) 1-3.143 9x10™, H{H7E 0.534 7(TPOX)~
0.896 8(D6S1043 ) Z [H] ,
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STR L T I AFAE T AR 4,
JEEA R B Gse R e (R A RAL YRR
3 Y 2 A A5 e ol RIS g 1% IO T R A
AR RS RN S A S8 o A A o AR SOl Y S5 T
Thermo Scientific 2 & # H By Huaxia ™ Platinum
PCR IR &4 7% 25 /N JE H A, Horp oAy 23 A4 et
P& STR FL[K A , Amelogenin F& K A1—-> Yindel — 4§
7 55 A o FEAS SCHIE 5T Y 23 A 3 DR A R
D3S1358., CSF1PO ., TPOX . THO1 & P g #b , Hi g
19 AR 4 Jg F i AR U RE J1 (DP > 0.9 | 5y 44
HEE(H>0.7) 5 28545 Bt (PIC > 0.7) 1Y /55 4 571
JIHEP BT KRS SE IR 45 4L, D3S1358 , CSF1PO
TPOX .\ THO1 3X 4 > [A 8 11 22 25 AH X A g, 3%
5 CHk AT . D6S1043 . FGA (Penta E 3 3L [
JAE AH dsg L w S TR AR ok U 2 A M e, o
D6S1043 FE [ 2 . H(0.896 8) , DP (0.969 7) , PIC
(0.862 8) ; Penta E KL A 5 : H(0.884 2) , DP (0.984
2),PIC(0.903 1) , \WF5E 5 A i1 D6S1043 Fl Pen-
ta B BB Z B SECAH LT B Tamn 2
A UEBTEX 2 AN FE R AR AR ) AR VLT T b DU AR
1) 22k e TR B2 A B i . X5 Bk
SCHR© TR 1Y Penta E 22 25 MR 5 , D6S1043 J&
T4 A 2 B Penta E A5 —E 22 B 145 A X 71,
A JE XL T b XU A HERY 38 STR P g
FEAE I TR D IR AR IEZ 4518 .

WG E A RGN e E B2 AN
JAE () 1R S At ok N EE 22 1) STR K&
JAE T LS R R GE SRR T, bR T SIS K AR
PUNBE T, % 58748 52 38 S 091 (%) 401 0By o H: Bk A %
RS 2 15 B FHUEAHE £X (combined paternity in-
dex, CPI) DAik B AH AT ML A5 ol Y 2R A 2] TR K
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The analysis of gene spectrum of thalassemia in Chaoshan area, Guangdong

Province

LIN Fen, YANG Liye*, XING Shaoyi, ZHANG Lin

(Central Laboratory, Chaozhou Central Hospital Affiliated to Southern Medical University, Chaozhou,
Guangdong, China, 521021)

[ABSTRACT] Objective To investigate the type of gene mutation of thalassemia and constituent ratio
in the Chaoshan region, and provide the theoretical basis for gene diagnosis of thalassemia. Methods
Thalassemia genotypes of Chaoshan area (including Shantou, Chaozhou, Jieyang, Shanwei) were identified by
Gap-PCR, reverse dot blot (RDB), PCR and flow-through hybridization. Results Among the 2 057 samples
which were confirmed for thalassemia, 14 types of a-thalassemia («-thal) alleles and 19 types of (3-thalassemia
(B - thal) alleles were identified. Moreover, 13 kinds of compound o« -thal and (3 -thal were found. The most
common « -thal was --** and the most common (3 - thalassemia was IVS - II - 654M, followed by 41/42M.
Conclusion The gene types for thalassemia were diversely distributed in the Chaoshan region. The results
would provide reference data for diagnosis and research of thalassemia in this area.

[KEY WORDS] Thalassemia; genetype; Chaoshan region
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Table 1 The genotype and composition ratio of thalassemia in Chaoshan region

_— HIIBS M 15 11 fili = A

A n % n % n % n % n %
-7y 55 78.58 1031 71.55 177 72.83 199 65.68 1462 71.07
--SEA 29 41.43 789 54.75 111 45.68 162 5347 1091 53.04

-’ 17 24.29 107 7.42 46 18.93 14 4.62 184 8.95

-a'? 5 7.14 69 4.79 12 4.94 9 2.97 95 4.62

a“a 2 2.86 3 0.56 - - 2 0.66 12 0.58

a®a 2 2.86 3 0.21 3 1.23 4 1.32 12 0.58

oo - - - - 2 0.82 - - 2 0.09

-a’ - - - - - 1 0.41 3 0.99 4 0.19

-t -at? - - - - 1 0.41 1 0.33 2 0.09
-~ - - 13 0.90 1 0.41 - - 14 0.68

-o* -5 - - 38 2.64 - - 2 0.66 40 1.95
a®a/--A - - 3 0.21 - - - - 3 0.15
a®a/--FA - - 1 0.07 - - - - 1 0.05
oM/ - - - - - - 1 0.33 1 0.05

- a®a - - - - - - 1 0.33 1 0.05
B-H %% 15 21.42 385 26.72 62 25.41 99 32.67 561 27.27
1™ 2 2.86 41 2.84 6 2.37 8 2.64 57 2.77

-28M 2 2.86 41 2.84 9 3.70 9 2.97 61 2.97
41/42M 3 4.28 117 8.12 26 10.70 31 10.23 177 8.60
IVS-II-654M 7 10.00 155 10.75 12 4.94 43 14.19 217 10.55
CAPM 1 1.42 - - 1 0.41 - - 2 0.09
-29M - - 1 0.07 2 0.82 3 0.99 6 0.29
71/72M - - 6 0.42 2 0.82 1 0.33 9 0.44
27-28M - - 1 0.07 - - 1 0.33 2 0.09

g - - 3 0.21 4 1.65 3 0.99 10 0.49

IntM - - 2 0.14 - - - - 2 0.09
IVS-1-5M - - 3 0.21 - - - - 3 0.15
43M - - 4 0.28 - - - - 4 0.19
41-41M/17TM - - 2 0.14 - - - - 2 0.09
41-42M/ TVS-1I-654M - - 3 0.21 - - - - 3 0.15
41-42M/-28M - - 1 0.07 - - - - 1 0.05
41-42M/B™ - - 1 0.07 - - - - 1 0.05
IVS-1I-654M /17TM - - 1 0.07 - - - - 1 0.05
IVS-1I-654M /-28M - - 1 0.07 - - - - 1 0.05
IVS-1I-654M/IVS-11-654M - - 2 0.14 - - - - 2 0.09
a-thal /B-thal - - 25 1.73 4 1.64 5 1.65 34 1.65
-t /--5 IVS-I1-654M - - - - 1 0.41 - - 1 0.05
-a’" IVS-I1-654M - - 5 0.34 1 0.41 - - 6 0.29
-o*" 41-42M - - 2 0.14 - - - - 2 0.09
-’ 17TM - - 1 0.07 - - - - 1 0.05
-t ™M - - 3 0.21 - - - - 3 0.15
-a"® IVS-II-654M - - - - 1 0.41 - - 1 0.05
-a*? -28M - - - - - - 0.33 1 0.05
- 41-42M - - 1 0.07 - - 1 0.33 2 0.09
-S8_28M - - 3 0.21 1 0.41 - - 4 0.19
SR 1TM - - 2 0.14 - - - - 2 0.09
-SE _20M - - - - - - 1 0.33 1 0.05
-SEA41-42M - - 1 0.07 - - 1 0.33 2 0.09
-SSP IVS-II-654M - - 7 0.48 - - 1 0.33 8 0.39
AT 70 100.00 1441  100.00 243 100.00 303 100.00 2057 100.00

= RIRZAE R R BIECR 0 B I LA 0
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Table 2 The gene frequency distributio of thalassemia in Chaoshan region (%)

o Hi#% B HLF
HiIX
S o e 0% a®a oo HE 1TM -28M 41/42M IVS-I-654M -29M 7T1/72M B HiE
sk 52.73 3091 9.09 3.64 3.64 - - 13.33 13.33 20.00 46.67 - - - 6.67
M 76.53 10.38 6.69 0.78 0.29 - 5.33 10.65 10.65 30.39 40.26 0.26 1.56 0.78 5.45
B 62.71 2599 678 - 1.69 113 170 9.68 14.52 41.94 19.35 3.23 3.23 6.45 1.60
FidE 8141 7.04 4.52 1.01 2.01 - 4.01 8.08 9.09 31.31 43.43 3.03 1.01 3.03 1.02

= PR ZFEIN B AR 3 N 0
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TR I 2738 RGN A 1 210 191, BHIEZR N 2.8% (35/1 210) . #EAT B-Hb HH i 7% 1L 58 28 TRUAS I AY A7 1 073
], B % Ny 24.98% (268/1 073 ) , 35@*%;%@41-42\1\/5-11-654\CD17\-28,,JFA.LH 41 )5 A R Hh
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[RBIR]  HohigFEm; SRR Lk

Analysis on genotypes with thalassemia in Nanhai of Foshan

XIE Yunan*, YANG Fada, HUANG Guanggiang, HUANG Yong

(Department of Clinical Laboratory, Nanhai District Maternal and Child Health Hospital of Foshan City,
Guangdong, China, 528200)

[ABSTRACT] Objective The study aimed to investigate the genotypic distribution of thalassemia by
examining the genotype and composition ratio of the thalassemia gene in the Nanhai district of Foshan city, pro-
viding a basis for prevention and control of the emergence of severe thalassemia in the region. Methods gap-
PCR method was utilized to detect --**"/aa, -a*/aa, -a'**/aa 3 common gene deletions in o gene mutations.
Reverse dot blot techniques were applied to detect a®a, a“a, o™ a 3 common mutation sites in non-missing
type a-thalassaemia. The reverse dot blot method was applied to detect 17 common mutation sites in (3-thal-
assaemia, including -29, -28, 17, BE, 41-42, 43, 71-72, 654, Int, 14-15, 27/28, I -1, I -5, 31, -30, CAP, and -
32. Results 1 359 persons with o -thalassaemia were examined, and the positive rate was 36.0% (490/
1 359). The main missing types were -**/aa, -a*/aa, and -a**/aa. 1 210 persons with a-thalassaemia non-
missing type were examined, with a corresponding positive rate of 2.8% (35/1 210). The main types were a“a/
aa, a®a/aa, and o™ a/aa. 1 073 persons with B-thalassaemia mutants were examined. The positive rate was
24.98% (268/1 073) and the main types were CD41-42, IVS- I -654, CD17, and -28. 41 cases of complex gene
deletion type were detected, including 4 cases of o deletion combined o mutation and 37 subjects with a-thal-
assaemia combined B-thalassaemia. Conclusion This study provides valuable basic data for genetic counsel-
ing in the Nanhai district of Foshan and to formulate programs for population-based screening for thalassemia
prevention.

[KEY WORDS] Thalassemia; Genotype; Composition ratio
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P 1Y 42 Ml v g B i PR I ), AR AT
I N 75

ou- Ml H TR B 00 gk 2 U A 3R] & >R gap-
PCR &, AT K- e, -0 o, -+ o 3 i UL B
JARIGEHY oo~ Ml HTRE T 100 58 7% HUAS IR 5 L >R
F R BE 44280, i LU o, %o, oo 3 FlE
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FoiR ) SRR AL 3R (5 FH 6P A T4

1.5 Rl 2 5 4 iy
1.5.1 oMl GBI R UG 285 SR 4 g

IEH : KA i HA—45 1 826 bp MIEH %
o @ BRI A T KR A 2 40, A —
“h11 826 bp MIEH 451, H o FE— SR AU 4501
D25 51 Ay R 0 Bl 2 AU 1 2 A5 F 5 45 TG AE 7 2501
ZE A AR R AT o QBB 4T
KR 5 HA — 2R B AR RL R AT, JoIE 7 4571 , 45 R
R AR R S B g i A F
1.5.2 o~ it P IAR A 1ML 28 AR RGN 235 SR 1

JEE 251 3 A~ 1E 5 X S (QSNL.CSN . WSN) , 4§
P S 2% (0 B o5 B R IBURH A A
RS AR E B
1.5.3  B-Hb AR 1l 2 A8 FU RGN 255 S 4 17

4518 7 N 1E 8 X IR A4 (41-42N 654N . -28N
71-72N 17N BEN 31N) AR 5 5% | € Bk o o 2R
(AL B, R ESOR AV B DAy () PR A
1.5.4  o-H73-B-HIZT 5 AU I 45 S iy

[ IHAGE AT -SRI Y/ - 28 AR R 55 B- b v
B R HIRh A T LAY

2 #HR

21 o TRRAIHIAY oSS UM T B- S8 A AU M B
A Hh 45

AT o- MR S R BRI A 1 359 1], 4T o
%% A R (A 1 210 4], 04T B-Hb 3% 28 AE Y
R A 1 073 451, HAS BRI FTRG HH 45 2R I 1,
2.2 GRRAY - BT BE R ARG I T

Xt 490 B -SRI AT T --" Moo, - e,
- /oo, HKae 4 FfiE PRI RUASIN , RS 25 5 36 2,
2.3 ZRAFM - MRS R A HE A O

16 35 B2 a-dE SR B M, BT T
oo, a®a, oo 3 TR UL IR 58 A e PR RGN, He 2
R 3,
2.4 B-Hb B I BRI 2

15 268 12y B-HFTArA AT T B-Hh AT
LB 17 B S S ARRGIN , HEAG S 11 AR SRR A o
B RAEG I o f R /AR MY A 37 191, A 25 SR
4.
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b H IR DR LR PR T BR AR R IR A AR B 2R
ol B A 1 B oAb st A A i 41 5 1 A9
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Rl - BRREBR, o REBMR,B-REBMAMBHER

Table 1 The detection of a-thalassemia, a-thalassemia non-missing, (3-thalassemia

Hi R 1 S A 0 45115 FEPAEAGE H 5115 FHPEA (%) )i
- A B 1359 490 36.06 61.79%(490/793)
o- A RIHIET 1210 35 2.89 4.41% (35/793)
B- AT FT 1073 268 24.98 33.80% (268/793)

#Hit 3642 793 63.93 100.00%

F2 490 B o-FREC B Hh 73 B FE BUAG I 45 R
Table 2 The detection of 490 cases of a-thalassemia

gene deletion type

&4 208 B-REBMFTREFERMER
Table 4 The detection of 268 cases of (3-thalassemia

gene deletion type

P % HIHLIE (%) I (L Fyi (%)
g 333 67.96 BU-/BY 119 4440
-t aa 84 17.15 Clch 51 19.03
-a"laa 45 9.19 Br/B" 34 12.69
_SEAL T 16 3.27 B/BN 30 11.19
_SEA/_ 12 6 1.22 ReE/RN 12 4.48
oo 1 0.20 BB 7 2.01
o 2 0.41 BU/BN 7 2.61
R 1 0.20 B/B 3 1.12
__SEA/__SEA 1 0.20 BIS/BY 2 0.75
HK oo 1 0.20 B/ 2 0.75
&t 490 100.00 2728/ AN :

B8 1 0.37

Horpr o A I o AR AT 4 01, « BRI B RAEHIAT 35 1A i 268 100.00

F3 350l a-RETAMAEF BN R
Table 3 The detection of 35 cases of «-thalassemia

non-missing gene deletion type

FE R [k TR LY (%)
a”a/aa 12 34.29
a“a/aa 10 28.57
oa/aa 12 34.29
oa/aa 1 2.85
it 35 100.00

Horbr o BRE B IF o ABIA 401, o ARG I B RALHIA 2 ]

o Bl /AR ok LU AT , 1T R B0 — s A M i
PG, MR IR AR R EE A B2 B A 2S5, b
HORE T LT LAY o- B~ OB~ T 8- TR i 3% A 2
Hidr o1 B- M TR B WL o

o PR T o BREE R AR 5 R, B ]
O R BRI R R AE BRI Y 2 Fh 2 R O B
DL 3 e 26 78 oo b g X0, 43 00 - o -
oMo - oo, B E LAY 3 Fh 9 AR Y o- i BT 43

¥

Horp B RAER I o BRI/ FAL AT 37

b

& a%a %o aa, AWK a-HIFE 525 I (L5
i 490 B AN SEAE 35 ) o B TR b DX N TP B
T o Bl e 28 - (67.96% ) , Fo R K-/
aa(17.14% ) Fl-o"* oo (9.18% ) , Fif 3 B i (19 L 491 Ky
94.28% , 5 BE A A b L b X RGE AL, e
WL o RAF IR a®a/aa (34.29% ) , oV o/aa
(28.57%) , 0o/ (34.29% ) , 3 T 5 AR A 58 L A 432
T, X 5 FRBOF S I GBS AT RE S A
BIEGE AN 24 . MR R BL— Bl A
HKoo 3 K P FEAS, 85 T 5 I X9 11 IR 4 6
HK oo 3 -0 T cvo™ > NSRS SE 0 IE i, ik P
A HK o/over 5 B2 W R - o o™, ) KT EF 2 o LA
X4l

BHbZL R R B BRI RS, B &
f B ML 73 DR 5 A5 1k 200 A, 76 B R GE A
48 B, Horr R P fRIE AT 46 B AR 5T 3L
IR FEFAI 1 P, S H UL B AR AL g
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FLIPR 2 PO AR Jed 55 0K A S I A I Ao
B Gy AR LE 53 B

Y EM UM A MEd MR

[ ZE] By WirFUIRE M0k Je (invasive cribriform carcinoma, ICC) 5 itk g iy S8 IR A7
J% (ductal carcinoma in situ, DCIS) ¥ Il AR BE A G i AR o5 . Fik WCHE 12 (903 i P 0 R0 2% 12
151 5 PR 225 4 28 DB S P G R B, F B AT TR A TR A 2 ISR, G e AL ARG, R AT e . 3k FH B Ak
f145 CK5/6 ,CK (34BE12) .P63 Calponin .ER PR \HER2 .E-cad .Ki67., &R KR /R ICC HHE
P14 ST 357 295 A1 s 5 bR 225 44 DCTIS 14 5K, I PR 7T fi 2 Ji 490, 1 TCC I3 Wbk X 45 5 B /0 L, 105 35 R4
e N P B ALY R 45 4 L G e 41 A 4t R R L TCC 545 R L B2 i ¥ b B | i i DR 2%
14 DCIS A FIIL FEpric B . 8518 ICC S0tk 45 #4) DCIS A3 8 8L A% 20 2122 R Ak, G i 4 Ak X 4 51
WA B L,

(X8R ] FUM B, BRI ; fIRah i S48 R0 ; fedifh

Comparative analysis based on clinicopathology and mmunohistochemistry of
invasive cribriform carcinoma of the breast and cribriform structuer of ductal

carcinoma in situ
ZENG Yumei, CAO Xiaoshan, DU Juan, CHEN Yingzhi, CHU Bin*
(Department Pathology of Zhongshan City People’ s Hospital , Zhongshan, Guangdong, China, 528400 )

[ABSTRACT] Objective To investigate the clinicopathologic characteristics and the immunophenotyp-
ic markers of invasive cribriform carcinoma (ICC) in comparison to cribriform structuer of ductal carcinoma in
situ(DCIS). Methods 12 cases of ICC and 12 cases of cribriform structure of ductal carcinoma in situ were
collected for this analysis, in which the morphologic features and immunohistochemical expressions were mea-
sured and compared. The antibody CK5/6, CK(34BE12), P63, Calponin, ER, PR, HER2, E-cad, and Ki67 were
included in this analysis. Results The median age of onset of ICC was much older referring to the data of the
involved cases. The ICC patients were found with palpable tumors, whereas axillary lymph node metastases
were rare and the prognoses were satisfied. All cases showed similar cribriform structure in microscopic exami-
nations, the immunostaining for myoepithelial cells clear expressed negative to 12 ICC patients, but showed posi-
tive in 12 cases of cribriform structure of ductal carcinoma in situ. Conclusions The histological features of
ICC were similar to those found in cribriform structure of ductal carcinoma in situ, the immunohistochemistry
was of great significance in diagnosing ICC from the other.

[KEY WORDS] Breast; Pathology; Invasive cribriform carcinoma of the breast; Cribriform structuer;

Ductal carcinoma in situ; Immunohistochemistry

Pt R AP TARERAEA, AR, Pl 528400
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2 M LR IR 2 Lo B R DL AR L OF HLo2
SR MR T T2 2L R P
JRIE (invasive cribriform carcinoma, ICC) J& — f H.
A R 2 FE) I T P i, S A S TR 2 A =4 S A
J% (ductal carcinoma in situ, DCIS) #H1LL , I 4F 3k 2%
W ¥s 2 HowE A g, — M Oy BRal B R &
AU gl AR R B I A iR R S5 A [ B A
AN T 50% /N Ly, TR A T ICC 2R A
10% ~ 49% 1) F B I8 35 sy NS R bR sh) o 3
ICC 5 i IR 25 #4) DCIS 1 35 95 #4325 L T AR 5 X &%
BIT TR . T HESEBR TAE T 4f X 3 PR
L BATRE 12 491 LR 0 R T 12 49 G AR 5 A
A HEAT I R GERE 21 215 S S g Ak X L
A3, DARRT L 0 R T R R P 1 AR g B 251

1 ABSHE

1.1 Bk

X 2005 4F 1 7 2 2015 4F 1 7 i AR EEBe
o BB LI RS 22 ) it AT A R BG PR R T
PEGRIIEE 12 ] AR A IR ARG — 2L 4% {5 (hematoxy-
lin-eosin staining , HE ) JE 2%, 12 {32 1 P bR IgE v 5
4 RUFNR A R 6 0], S Lotk R R AT R
ST BT RN SR IAIRYT , ToHA A IS R 4K
T B PR L R AR 27 ~ T4 % TP AAR R
54 % . [m] iy e ITIR 25 4 T T IR 12 451 DA ) B
4.

12 Fik
JIT A AR A 28 10% A8 IR B AR 5 A i 4
A b FET 3 wm VD, HE K 90 03 20 Ak e
o, ALY AR Y A A sh e H AL,
& FH 1 Pt /K 45« CK5/6., CK (34BE12) | P63, Cal-
ponin . ER . PR .HER2 . Ki67 .E-cad., ICC it — 4
JH DGR 2422 (fluorescence in situ hybridization,
FISH) £ ARkl HER2 SENY 3415 . LAbmic e
JIr 98 4 AR 4057 B e PSS - L BT L5 L LA )
o | A A 0 U T 25 A BH I R N A T A €
WORLCE W B . FISH 1 HER2 FE R 7 34 4611
A& A & BT R FRA A
1.3 Gtk

K HH SPSS 13.0 8 AF 1758115087, AR IE A4
A TR AR R N A TR) E B R AR 56, P<
0.05 A ZERA L= X,

2 #R

2.1 IR TR

BAH Nt SR ICC 4 7 4F 4 [ 54
(27 ~74) 1% IR 34 % SE2L AR b 4, i d5c K
1.1 ~ 3.5 em, YK K BUIRCRE ik L 45 @ R . X}
HEZH i 4R 25 44 DCIS H 4R i [ 36 (24~ 62) % 1,3
151 % BRFLAR 4, 2 0 IR 2L Sk e ek a2, 7 Bk
K R, ) 5 KA 0.6 ~ 3 emo ARG R ER} DL
1.2, ICCHAER SX A AL ER

£®1 ICCHINMGRE#
Table 1 Clinical data of ICC

A . [ e A
bl gﬁf i ’T;f) Hm(zﬁ‘é M Wﬁ@; FAI

ICC-1 45 LS EZ IR 6 2.5 3a | o FLIR R RARIAAR
ICC-2 57 AL 3 2.5 3b | o FLIR PR RARIAAR
ICC-3 52 HAS FLIR 8 1.8 3b I T FLIR B R ARIBAR
ICC-4 72 L 12 2.0 4a I o FLARER RARTAEA
ICC-5 56 HEL 18 3.0 4b I G FLIR B RARTAAR
ICC-6 66 fizl 8 3.0 4a I G FLIR B RARTAAR
ICC-7 46 FEER R ' 9 1.1 4a | G FLIR I RARIAAR
ICC-8 46 izl 12 1.1 3b Il & FLIR I RARIAAR
ICC-9 48 izl 18 1.2 3b I o FLIR S RARTAAR
ICC-10 74 izl 12 15 4b Il o FLIR I RARTAA
ICC-11 62 5 18 15 4b | o FLIR S RARTAA
ICC-12 27 FHL 18 1.8 4a II o FLAR B RARTAA
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&2 IHAREEH DCIS Bl R 25 4
Table 2 Clinical data of cribriform structure of ductal carcinoma in situ

b gﬁf i f’jf W %’iﬁ‘é M g Wiﬁ;éﬁ FAI
] 30 RN EZR 1/4 0.8 3a I b SRR IER A
) 28 ) 1 2.2 3a I G RFLAIAAR
*3 36 73 1/2 3.0 4a I & TRFLARIAAR
4 62 FH 6 1.5 4a I " PRFLAIAA
*5 44 VEER e I 14 1.0 3b | " PRFLARIAAR
6 43 el 24 2.0 3b I o PRFLAIAA
7 32 LN ERIR 1/4 0.6 3a I ¥ JR R VIR A
*8 41 HES ERIR 1 2.0 3a I ¥ PRFLARIAEAR
*9 26 35 1/2 1.2 3a I ¥ PRFLAIAEAR
#10) 24 izl 6 1.5 3b I G PRFLAIAA
#11 36 VEEIR R 1N 14 1.0 3b | " JRITR IR A
#12 43 i) 24 2.0 3a | ¥ PRFLARIAAR

E1
Figure 1  Microscopic morphology of ICC(HE, x200)

ICC K& T A (HE, x200)

(P=0.028) , M4 K /NP AL TC Ge 2% 22 5% (P =
0.127),
2.2 JRFRRS
221 RHRATIL

T2 VP G R A e D TR K 1, — M B A
RS, A B AT UL IR B € IR 25 4 A R )
TR K 1, AT UL 30 AN i e PR X 38 43U 1o Al
DL A IR
222 H I

T2 1A 7 R 8 ol e 40 2 AN R 0] 92 Vi 1 5 15
R, B BRI B FR I A A 7 L 1B - B (B

2 ICC R T RS (HE, x400)
Figure 2 Microscopic morphology of ICC(HE, X400 )

(B 1) o GiFLIE BT UL 586 , Jis P ARG YRR 2 0
Py, #8453 AT UL B GOES Ak, e TG W IR B, JR
R S FDIR A S B — N E T A
K, A0 PG, R 0L (1 2) . S
Rl AT UL e B A, B0 R 0L 1 1) B T 2 B 400 i R A
JULZT 24 40 R 348 A=, a9 i 4 LI 98a 23 2w U L 6 131
FAE R ICC 2 1 9%, 1 6 Bl & B fE A iR
PR, o 3 0000 T 9. Ml ah #5485 Py
{18 i LI AT AN ) [  S  EL I 7, D ol vb i
— o AR TR ARG A A R
SHELAT I T
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223 bl

MR 3.4 AT LUF I, S8 2H 1ICC L E K FRid
TCiE 78 B4l B ul R A B CK5/6 . P63 (8] 3) | Cal-
ponin 7E % 8 Ji ¥ F 5 P M, L bR CK
(34BE12) P 14 % 2 83% , ER FH 1 % 2 100% (K]
4) PR} 91% , HER2 ¥4 7£ 0 ~ 2+ [a] , {i FISH K
I HER2 JG 1 4™ 34 | 1fif Ki67 £ 45 78 $AK KF o
T X5 B8 26 7 IR 45 #8) DCIS 7 i & 5 ¥4 CK5/6
P63 . Calponin HY JJL I f¢ ik . CK(34BE12) BHPE

2 100% , Ki67 WAEEAR K, F1 %) 20%, ER \PR
FH 74 %k 100% , HER2 J5L 07 34 3+, WA ik 47
FISH £l .

3 it

ICC J&—Fh BA W] IR G AR 4548 1) 20 UL I i 9
FH Page 55" 7F 1983 4E42 1 IR 4T T #fiik . {HICC
A5 L9 9 0.3% ~ 0.8% , LA BF 55 #0385 4% ,
AL 53 ~ 58 B b B R EMRGED . M

3 ICCREALRE
Table 3 Immunohistochemical characteristics of ICC

9753 151 CK5/6 CK(34BE12) P63 Calponin ER PR HER2 Ki67 E-cad
ICC-1 - + - - + + 0 5% +
1CC-2 - + - - + - 1+ 5% +
1CC-3 - + - - + + 1+ 8% +
1CC-4 - - - - + + 1+ 8% +
1CC-5 - + - - + + 1+ 10% +
ICC-6 - + - - + + 2+ 10% +
ICC-7 - - - - + + 1+ 5% +
ICC-8 - + - - + + 0 10% +
ICC-9 - + - - + + 1+ 15% +
ICC-10 - + - - + + 1+ 8% +
ICC-11 - + - - + + 2+ 15% +
ICC-12 - + - - + + 1+ 10% +
T 1 ~ 6 HEAAi R, 7 ~ 12 iR G B -7 IR IR, 7 O B R I
4 DCIS RALRIE
Table 4 Immunohistochemical characteristics of DCIS
g 141 CK5/6 CK(34BE12) P63 Calponin ~ ER PR HER?2 Ki67 E-cad
*] + + + + + + 3+ 20% +
*2 + + + + + - 3+ 25% +
*3 + + + + + + 3+ 15% +
*4, + + + + + + 3+ 10% +
*5 + + + + + + 3+ 30% +
*6 + + + + + + 3+ 20% +
*7 + + + + + + 3+ 20% +
*8 + + + + + + 3+ 25% +
*Q + + + + + + 3+ 15% +
*10 + + + + + + 3+ 15% +
*11 + + - - + + 3+ 25% +
*]2 + + - - + + 3+ 20% +
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B3 Al_ER P63 RiAGRK (Elivision,x400)
Figure 3 The nagative expression of myoepithelial
P63 (Elivision , x400)

4 ER PET%EFRIZE (Elivision, X200)
Figure 4 The positive expression of ER (Elivision, x200)

R KBS HAG KM AR WA
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A, O R B o o i Bk S0 ol ]
h 2 kAL . RIRKE A P - R 22~ 3.5
cm, AR D) AT K A, AU

ARG 2 ICC o & BLAE IR Ry 54 %, B
KA Z)1.91 em, A WU R E S5 568 ; X BB
B L R BUAT IS R 36 %, Il W R AR 34 1.57
em(EURIGREORI L 1.5 2), /R ICCFH L
o5 A I 5 O R 45 4 DCIS K. PR WL ICC VI i ]
DA B S 19 S R B [X 5843 AT DL I IR
B AR, AN, 5 DCIS AL, GBI I
ICC 1 S S AN RN B2 A1 2= LA S IR, s 78 iy
i FLAR , 0 L 22 S AR HUN R, K/ANAS IR AR [A] , ]

ULTRR o3 W B 54k o s PN AT A 22 /0 AN 55 10 43
Yo ARG s PN o W B A AR 2 R A
M B = A B B T RT LA, s T R 2B
WA oM Grimelius Y2 (0058 40 il N A &5 75 g
ERBORL AR S — M N H 2 M IR, #
Gy REGAN Ty UL 6] AT g P 1 AR 1 48 2 B 4 i
FLEF4EBE 200 . TR 4544 DCIS e T HY™ K
()48 T B = b A TR FLIE AR IR 508 5%, IR 2%
W] TGS, A B 2 U |, A Se iR 4540 T8 1
MR 8 E AR, I O A 20 A 5 A Bl B s 2%
A EL A RRAE o ) 5T T A R AL, il 5 AR Y
B, ML T ICC,

B R A ICC g S o 1 B ERIA ML E K bR
0, T ELA TR 45 # 1Y DCIS 95 55 28 L F iz
(AN AR B 60k o (A R 2 FLAR WL b B 48 45
BRI 2 R UL b, BUR Po3 Bl AN SRR T
SRR L B A8 bR, H S i 20 Ak 52 52 e 1 B
R Z Fte AR BB E B Pk
AR EPESE . BIFRATIN AR 2 Bl L A9 AL
AR bRIE LU IRFRZ 1 o A 58 3R WA AR 12 i P R
R Z R AER AR, Lo R PR siE &
%Y ER PR [H 3R 3K %38 86.7% ~ 100% , 1fii HER2
¥R, Kie7 — IRk (<14%) ™ FEIR G
ICC " Ki67 #5807 T o ai Al IcC™ , S A S5 4
HEE SR TR . GAIR B DCIS # G0 058 26 0 25 [R]
FONATNA 2 5, LT A Rk TR IR
FEHIFRIC Yk T DCIS, H 2 31k 13 3 P A7
25, HER2 2 F 3k & UL F = 400 1) DCIS.  H Al
A ER (PR 197 15 28U FH DART & 3R BT X
TP 2L 0 e e Al Ak v, 24 75% ~ 80% 1 DCIS
235, PR W BHME RREAK . WF5ERI, Gk & DCIS
i 89%M) ER Fik"™ , (HSZPR TAE T, P& L2
KFHET 1%H MM, XF CK(34BE12) &
I Bmn ek, Bk 1CC 5 DCIS &Y AT
REA S UIAH G . (HARIE L B2 3Rk 1CC HA T
R, HRTFLIR ICC 6T 7 R 5 AR Rk e
R TG X G, 2 R A R AR A AR IR J5 4k
Jrt e HAE WL A2 R R TT S 1] YA T e 1 2L
Tk — 2 BFHER2 PHYE AR B 48T i iR
4544 DCIS I R 22 R RS IR T IR 5 AT, B
HE4T HER2 B I K2 ¥ [R16 7 o

FELBE I IR i 5 /0N s T A R A L 4 L T Y
RF A S 2 I ) 3 4 A BT AR AL, s A 2R ALY



- 266 - DT EW SR A E

201747H Ho% Ha

J Mol Diagn Ther, July 2017, Vol. 9 No. 4

B s 25 0 B G B A e . EINAE FE A
i, ICC FLHE R UG S48 PN 98 , 578 P i A T () B s
B AR A/ INE Y . (R TR R A A [
— W B H T R AR L R
it —2 5%

ICC MY 1015 3E 4, A WF 9% o i 38 4 AU 1CC
FZ I PETRIR 5 F>50 % (1R A B ICC 5B 11 5 4F
HEAEZFEBTT LA F] 100% | 1A% T 50% 118 4
ICC  88%"', ICC ik [ 25 7 % R 4K (14.13% ),
T Wk a5 R A AR D L 3 AN 5 A0 i I 3 4
A K E-cad FRic$4 R BEAE , 3 0] R85 H R 47 (19 70
JE A&, Saleh %5 0 5 4l AU 9 v P G ODR 98
TPWF5T, & BTG bR & W) CD44vB Fl ve 1 FY 5% %
5L M= va WAL FRIK

Y TS BR T AR, ZUMR B s B0 R 454 1Y
5 248 1] L) & ICC 8 DCIS, # &2 JE IR ke v . (B
JAE B e A B R RIL T Bz 2 At i il LA
JR A S5 D A0 R | bR 4 i % Bz B R 40 e 53
b, e AL F R LI i AL A 43, ER (PR A FH
PE o TEWA ey 4 AU & 7 VKR, 350 78 2F
S ARG ek e 2H A /NS HE LA X 43, PR G I TR IR T
HEARRE, AT R BEE SR, BR
i 25 AT DU ) TR S 40 - A R ZE A 1 3L
J AR, 2 7 A T O PR s IR A ) A
P g T e A At — 25 B .

g5 LTk 1CC 5 iR 4544 DCIS A A L) 41
U, %05 S AL H AR PR

S 30k

[1] Torrt LA, Bray F, Siegel RL, et al. Global cancer sta-
tistics, 2012[J]. CA Cancer J clin, 2015,65(2) : 87-
108.

(2] &Vt THRE . FURRHECE M) Jeat: AR
HAE, 2009:328-330.

[3] Page DL, Dixon JM, Anderson TJ, et al. Invasive
cribriform carcinoma of the breast [J]. Histopatholo-
gy, 1983, 7: 525-36.

[4] Rakha E, Pinder SE, Shin SJ, et al. Tubular carcino-

ma and cribriform carcinoma. In WHO Classification of

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Tumours of the Breast [M]. 4th edition. Lyon: IARC
Press, 2012:43-45.
FAB R, L, A BIEFLUIRR I PETIR

T LEILT ). W RS S B A 2R, 2014, 30(5)
580-581.

Zhang W, Lin Z, Zhang T, et al. A pure invasive crib-
riform carcinoma of the breast with bone metastasis if
untreated for thirteen years: a case report and literature
review[J]. World J Surg Oncol, 2012, 10:251.
Nishimura R, Ohsumi S, Teramoto N, et al. Invasive
cribriform carcinoma with extensive microcalcifica-
tions in the male breast[J]. Breast Cancer, 2005, 12
(2):145-148.

BRI, i, BRI R X Z A R e A
FUIRIE 12 Wi i % U5 [0 ). o [ R B 2 AR
i, 2012, 23(3):206-208.

el te sk, B R . LR B R A 1 IR g
PRI LEILT]. hE B, 2015, 31(3):
482.

Zhang W, Zhang T, Lin Z, et al. Invasive cribriform
carcinoma in a Chinese population: comparison with
low - grade invasive ductal carcinoma - not otherwise
specified [J]. Int J Clin Exp Pathol, 2013, 6(3) :445-
457.

Cong Y, AI E. Invasive cribriform carcinoma of the
breast: a report of nine cases and a review of the litera-
ture[ J]. Oncol Lett, 2015, 9(4):1753-1758.

U P SR L R B2 R EBUR b FL
B2 A 48 7 5 HE (2013 B [T ], o e 2% s
2013, 23(8):637-693.

AT, k. FURRIE TR A AT [T ],
R A (B TR, 2015, 9(6) :398-402.
R, 2% FUBR PR 1 BT ] RS
B HIAE kAR, 2007, 23(2) :244-245.

ZEF, MARLL . LR IR I T bR R A i PR B A A
PERTILT]. R 5 L B2 2875, 2005, 21(5)
555658.

Saleh F, Reno W. Invnsive cribriform breast carcino-
mas in patients with grade 1 and stage IIA (T2 NO
MO) breast cancer strongly express the v3 and v6.but
not the v4 isoforms of the metastafic marker CD44.[J ].
Neoplasm, 2008, 55(3) :246.



BTFER ST 45 2017467 H %594 4543 J Mol Diagn Ther, July 2017, Vol. 9 No. 4

© 267 -

WA BRET B L

[ Z] BW T R A Lotk s U FL 3k J889% B (human papillomavirus , HPV ) 8 3% i #10K

WHRAAEN .  Hik T 20164F1 HE20164F 12 H, HIGHEA B T2 XS E T S4480K4 15
AFEEE’MM;@&ELI&AHXE# 0T EAT MR ARG , L DU 935 A CIEDUK 438 Ao RAZER A S
AT HARX AL F L AW E 1T 21 Fp HPV SER 4y BRI . SR AR 1373 flia L,
HPV &Y 0 192 ], SRR A 13.98% (192/1 373) o HekGill i 19 F HPV WF RS, HPV JE YL R HETE AT 5 00/
B A = B AR YR HPVS2(3.35% ,46/1 373) JHPV51(1.97% ,27/1 373) \HPV58(1.97% ,27/1 373) .
HPVcp8304(1.75% ,24/1 373) FIHPV53(1.60% ,22/1 373) . AT E AR HPV B R4 i A, 225
G2 L (P<0.05) , HPV 284 R d5 8 09 1T B i 117 (32.35% , 11/34) , HokdE B VT H (24.63% , 33/
134) , AT B HPV BYLEAAUIHA FEARR] . DUEAEEDOE AT HPV BYLR53k 14.12% (132/
803) Fl 13.70% (60/378) , A, 2R EHEIT¥E X (P>0.05), £i& WA INIRA LoPEgE
HPV JaR 4 S X [ PN 53 ARG, AS [T B B Y HPV JER e 356 R JR Y U BI r AR [R] , I Jin s 72 HPV
e B e DX R AT SR I B A AR

(&) AR SER A8 ZLSoRIBe 2 5 5 UM

Study on the prevalence and subtype distributions of human papillomavirus in

low-income women in Hainan

ZHONG Weida', OU Wuying**, CHEN Yuanhua', GUO Hong'

(1. Department of Clinical Laboratory, Hainan Maternity Hospital , Haikou, Hainan, China, 570105;
2. Department of Clinical Laboratory , Haikou People’s Hospital , Haikou, Hainan, China, 570208)

[ABSTRACT] Objective To evaluate the prevalence and subtype distributions of human
papillomavirus (HPV) in low-income women in Hainan. Methods 1 373 low-income women from 15 cities
of Hainan were organized to conduct a physical examination by the Hainan Provincial Federation of trade unions
and the city and county trade unions from January 2016 to December 2016. Among them, 935 people were of
Han nationality and 438 were of non-Han nationality. The prevalence of 21 subtypes of HPV in the cervical cells
of these women was detected using flow-through hybridization and gene chip technology. Results Among
the 1 373 women studied, HPV infection was found in 192 cases, with a total infection rate of 13.98% (192 /
1 373). 19 subtypes of HPV were found in these samples, and the top 5 subtypes of HPV infection from high to
low were HPV 52 (3.35%, 46/1 373), HPV 51 (1.97%, 27/1 373), HPV 58 (1.97%, 27/1 373), HPV cp8304
(1.75%, 24/1 373) and HPV 53 (1.60%, 22/1 373). There is a significant difference in the infection rate of HPV
in different cities and counties (P <0.05). The highest rate of HPV infection was found in Haikou with an
infection rate of 32.35% (11/34), followed by Changjiang with an infection rate of 24.63% (33/134). The

dominant subtype of HPV infection was also different among different cities and counties. No significant
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difference was found in the infection rate between women of Han nationality 14.12% (132/803) and non-Han

nationality 13.70% (60/378) (P>0.05). Conclusion

Compared to the domestic general population, the

prevalence of HPV infection in low-income women in Hainan province is relatively low, and the infection rate of

HPV and the distribution of infected subtypes vary in different cities and counties. So the goal will be to

strengthen the prevention and control of cervical cancer in the area with high HPV prevalence.

[KEY WORDS] Low-income women; Subtype; Papillomavirus; Cervical tumor
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HPV33 (0.44% ) . 31 (0.29% ) . HPV45 (0.15% ) .
HPV56(0.15% ) \HPV59(0.07% )%/ U, , A7 K6 51
HPV43 HIHPV35 WA (ki A HPV SR YL i UL
RIS HPVep8304 (1.75% ) vk > HPV53(1.60% ) .
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Figure 1 The prevalence of HPV subtype in low-income
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women in Hainan
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Table 1 The dominant subtypes of HPV in women from different cities and ethnic populations
hEmE b TSR g mAL.
[n(%)] %1 (%) %A (%) B0 (%) AL (%)
U 935 132(14.12) 0.835 52(3.42) 51(2.14) 58(1.71) 53(1.60)

E| 0913 438 60(13.7) 52(3.20) 58(2.51) cp8304.(2.05) 53(1.60)
s 94 10(10.64) 0.003  cp8304(3.19) 16(2.13) 66(1.06) 11(1.06)
BT 134 33(24.63) 52(4.69) 58(4.69) 18(2.34) 53(2.34)
i 59 5(8.47) 52(3.39) 63(1.69) 33(1.69) cp8304.(1.69)
A 70 7(10.00) 52(5.71) 58(1.43) 16(1.43) 51(1.43)
FE 49 5(10.20) 52(2.04) 58(2.04) 18(2.04) 51(2.04)
RIT 151 24(15.89) 18(4.64) 51(3.97) 58(2.65) cp8304(2.65)
| 34 11(32.35) 52(8.82) 39(8.82) 68(5.88) 53(5.88)
IRZR 131 20(15.27) 51(4.58) 39(3.05) 16(2.29) 53(2.29)
7K 72 6(8.33) 52(1.39) 53(1.39) 66(1.39) 11(1.39)
Bl it 25 3(12.00) cp8304.(8.0) 56(4.0) 63(4.0) 53(4.0)
I 191 26(13.61) 52(5.76) 51(2.09) 16(1.57) 53(1.57)
e 87 10(11.49) 53(3.45) 51(2.30) 39(2.30) cp8304(2.30)
T 76 11(14.47) 52(3.95) 16(2.63) 53(2.63) 39(2.63)
X5 54 7(12.96) 52(7.41) 51(3.70) 18(3.70) 39(3.70)

FiAg Ll 146 14.(9.59) 58(3.42) 52(2.74) 18(2.05) 53(1.73)

2.3 HPV EYLAERE

FEFTAEGEI 1 373 Bl 2o, AR 6 550k 44
(23 ~60 %), Y F A w1 AR08 BN 30 ~ 39
A /NT 30 B AR B BB R AKX (9.09% ) . L
<30 % B A R IR 5 H At 45 4R S B TE
FLd, AR B 22 S G122 B L (P>0.05) .

FAT WY B DU = fE R HPV S 32, L& 2.
3 itig

AR TR 151 E Rk Al
i HPV YL AT G O, 45 3 B/ , HPV gy
oM 13.98% (192/1 373) , HPV JE&ZL 1Y = Z AR5 Ky
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K2 AEFRZMEHPY EES
Table 2 The age distribution of HPV-positive women

() N () BRI () BOER (%) PIH mEER(%)  KER(%) HEW(%)
<30 20 2 9.09 - - 9.09 0 0
30~39 262 46 14.94 0.564  0.453 12.01 2.60 1.30
40~49 801 128 13.78 0400  0.527 11.19 2.58 1.61
>49 98 16 14.04 0393 0.531 11.40 2.63 1.75
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JEF RGN 5 700 17 o R 27l AR A I

R OBWH RFL AT
(# ZE] B& T HEA R 34 170 B2 RGH E, 2307 I PG I 25 2R ) A DG
M—2bk. 77 W8 2015 4F 2 1 2 10 AR REZ 0 S R VR SRR BT A 0 f8 A L 120 B,

BEM ARG 2 5 WA [ 0T AR AG: f B 257 1AL 120 401, 38 S X BB AL . 23 512K 3 47 Sl Y 17 o0 2 28 A 57 Gt
AT, SR g R TG . &R 3 BYAIOEE R 41510 0.82.0.76 F10.77, I BRI
FH 75 A28 M 100% . 100% 1 99.2% , BYEST A 28 97.5% .98.3% 1 98.3% , w45 A 2R 4 98.8% ,99.2% il
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The clinical comparison of three methods for 17a-OH- progesterone assay kit
QU Hai', LV Mengmeng®, ZHU Yuhuang', FU Guangyu'*

(1. Autobio Diagnostics CO., Ltd, Zhengzhou, Henan, China, 450016; 2. Department of Clinical Laborato-
1y, the Sixth People’s Hospital of Zhengzhou City, Zhengzhou, Henan, China, 450015)

[ABSTRACT]

progesterone assay kits from 3 different manufactures.

Objective  To compare the correlation and consistency of results of 17« - OH -
Methods From February to October 2015, 17a.-OH-
progesterone in serum samples collected from 120 patients with congenital adrenal hyperplasia and 120 healthy
subjects were detected by 3 different manufactures. The results of 17o- OH - progesterone were statistically
analyzed. Results The R® of results detected by the 3 kits were 0.82, 0.76 and 0.77. The positive coincident
rate were 100%, 100% and 99.2% . The negative coincident rate were 97.5%, 98.3% and 98.3% . The total
coincident rate were 98.8%, 99.2% and 98.8%. The value of 3 kits were without statistical difference (P>0.05).
Conclusion The performance of the 3 kinds of 17a-OH- progesterone assay kit might be equivalent, all of
which could meet the requirements of clinical application.

[KEY WORDS]

immunosorbent assay (ELISA); Chemiluminescent microparticle immunoassay (CMIA)

170 - OH - progesterone; Immuno - radiametric assay(RIA); Enzyme - linked
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F T 21- 72 bl 7 288 [ B 3R AR 7 v
HE ELCEZEMIEM, Br LR N i sk & 5
B 170 #2710 (17a-OH- progesterone , 17a-OHP)
SRBW TS . 17a-OHP #A & CAH 4 5
J& NCCAH 2 i 1 (1) fe 8. 3% 1 d6 45 . BRI 3
A AR R A LA I A R 2 R A Ry
BRSO e RE I T g L R A 2
BCAFRII 7 . At iR [ SR A 24 WA R
SR S R M 2 TR A g TR By A BRI
17 -OHP #5428 5 & 2 & % E B 4= L CAH 15
A4 A B ok Ak 2 & i o i BAE E s L
)R 17o-OHP K 38 77 2 g v oy g H 3
4 [ ShRE TR IR 2% & 6 BRI 22 G2 v 14 7 i

AR 3 B 2 A R R & A TR
DU RAZ W 485 A R A b e, 04T I PRAE AR L XF
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Mr T 2 (Y 22 5 S S IR 45 R AT &3,
e A FH 547 356 4263 “F A 7 i AR IS R A

1 MR E

1.1 B

201542 A 2 10 H DS 2R 75 N R BB
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PR o FEASE R ICES IR R 48 (2035 ) Wi 4
37C#+# 30 min, &.0> 15 min, 20 CR A& H . ™
VA IR I ST D AR AN B FH TR, 5 T
P
1.2 R AR

F Z AL A% . PHO mo i #1 1 1 Auto Lumo
A2000 4= [ sl Ak &G0 A B 22 B A= T 4%
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SR ) o 357 : 3 E DSL 23 7] (= 5 A) U e
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JBe A BR 2 7 (77 i B) AR 77 B RGOk Ak 2% &
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8 E) (7 i C) AR 77 B BFHK G928 17a-OHP A A 5]
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Jfii , Bio-Rad Laboratories, Inc) ,
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F1 3N RAFNEHRELRE
Table 1  The test procedure of 3 Kits

W& e ARG RMIEE R

4R 52N FEIE (min) 520
SR A FT TFiK 60 FT
B A k| 30 ENER)
Jih C FT T 100 FT

22 3T ZKH G LN E 0 b

AR RIS, e 3 AN Zakn & 4k
W, XK B AARIEHAMEIEE, K A A K
RAYRLIBE ST, L3 2,
2.3 3N HFIAH G IER ES %G

MR R UL AT, e 3 AN 5800 & e

®2 3N RAFNENEETEE
Table 2 The assay dynamic range of 3 Kits

R & 4 MV (ng/mL)
T A 0.01 ~ 20
7 B 0.05 ~ 30
FE C 0.034 ~ 20

HZSHEEH , 3 ZU &R IE# (S H 225
/N, AT RLHEAT I RSP AT EEXS , DL 3.
2.4 3] 500 G E A MR R R LA

R PR35 =07 Bdis e 3 A R &y
HALPEMIERRE , 34N 0] G A B A
JETT ¥ C A 25, WK 4.5,

x3 3N RAFNENEREESEEE

Table 3 The expected normal values of 3 kits

ING TS 7= A (ng/ml) 7= B(ng/ml) 7= C(ng/ml)
EH B 0.61 ~3.34 0.31 ~2.01 0.5~2.1
G133 0.40 ~ 1.02 0.05 ~ 1.02 0.1~08
IEH H 4otk R 1.26 ~ 4.28 0.3 ~2.34 0.6~23
HE o1 19 0.14 ~ 1.11 0.1~14 03~14
Post ACTH <32
i 23 0.23 ~ 1.36 <0.93 0.13 ~ 0.51
7
Y=g 2.28~9.24 2.0~ 12
1~13% L3 0.07 ~ 1.53 <2.32 0.01 ~ 1.7
LA ~1241)L 1.06 ~ 40.41 0.82 ~ 16.63 0~16.8
x4 3N HRAFENES S x5 3N RAFENERE
Table 4 The reproducibility of 3 kits Table 5 The accuracy of 3 kits
P PRAEA B C g PR A AR B n C
0.83 (ng/mL) 9.3 6.6 5.4 0.83(ng/ml.) 115 113 86
HEM(%) 1.96 (ng/mL) 8.1 6.5 6.4 WEWAEE (%) 1.96(ng/mL.) 108 96 94
7.59 (ng/mL) 9.5 5.7 5.5 7.59 (ng/ml.) 95 94 89
Pia >0.05 PiE >0.05

25 34T FGH GBI FHPER IR LB S
RILEL

Al PR 12 W A g S 56 A6 I 1) <6 s o, 15038 20
120 ) 1fiL 35 28 3 A 50 SR I s B 45 2R 5 4

FRUERIBHPERE AR IR 6., X BRZH 120 1] 1M 15 28 3
AT GARF B S Y 45 R 5 AR e BT &
RIWHE T, 3T FIAF SR G 2515 S hrifE
BT AL 8. 34 Z7= i BRI 25 F 25 57
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Fo 3N FRANFWINBRAS SREREREREIT
Table 6 The positive coincidence rate of 3 kits and

gold standard in experimental group

R 2l FE A 74 B 7= n C

+ - + - + -
SARiE + 120 0 120 0 119 1
-0 0 0 0 0 0
FHPERF & % 100% 100% 99.2%
Pia >0.05

®7 3N REFEHXRAE S IR KIS B EA %
HeEESIT
Table 7 The negative coincidence rate of 3 kits and gold

standard in control group

Xt HRZH FE I A FE i B 7 C

+
eHEfE + 0 0 0 0 0 0
3

BHPEAT AR 97.5% 98.3% 98.3%
P{E >0.05

®8 3N KKK ENMNRASIEKRISHHFE X5t
Table 8 The total coincidence rate of 3 kits and gold

standard in control group

Xt R 2 PR A PR B FE G

+ - + - + -
ShpfE o+ 120 0 120 0 119 1
- 3 117 2 118 2 118
SEHREE 98.8% 99.2% 98.8%
PlE >0.05

FEIR KA et B HP 3 e G i 8 L (P>0.05) o
2.6 34 GG Al A AE S A A

W22 EE R AT LIE Y, 77 ah B el S
FE N AR CAHEL , B8 T 20 ~ 30 ng/mL [ AG [X.
6], S T BUE 2 X B 22 6] (9 AH S, L™ i B 146
PEYEFE 0 ~ 30 ng/mL A Z2%5 , 3 HIXEHE N Y 3 4~
5850 &5 1 200 003 11 RAEAS 1) 5 f A 00 45 SR
PP EEXT, =i A 5 BLA 5 C LI B 5 C A
FoN1.09.0.94 F10.79, H: RME 4394 0.82.0.76 Fl
0.77, WE 1 ~ 3,

2.7

34N G & SRR

i 2.4 1 2.6 Z5 B AT LI R], 340 FidH &

AR SEAE 10% LA, 77 i R T L X 8 A8 SR A 25% LA
P BT A T AR TR 22 5 AE 1.5 A5 DL B REA
AT T R A Rk & IEH EHS 5
ML, B8 5 bl Z A 25 57, 45 SRR W B S
FEAT I R W4 R /N, W 9,

FERMCKMZER (ng/mL)

P CRIEE R (ng/mL)

FEMCR LR (ng/mL)

y=1.089x+0.015 *
R?=0.821

0.00 5.00 10.00 1500 2000  25.00
Pl A KR (ng/mL)

B1 FRmAMBHEEMSHT

Figure 1  The clinical correlation of A and B

30 | y=0.937x+0.038
25 R2=0.764 *

0.00 5.00 10.00 15.00 20.00 25.00
726k A KWL (ng/mL)

B2 AR CHEEMESHR

Figure 2 The clinical correlation of A and C

30, y=0.787x+0.223
R?=0.774

000 500 10.00 1500  20.00 2500 30.00
FEERBRIIER (ng/mL)

B3 7amBMCHEXEST

Figure 3 The clinical correlation of B and C
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Table 9 The result of variation sample in 3 kits

7l A 7 B 77l C EhriE
e {H (ng/mL) Pl TESE S e BE F (ng/mL) FEs e {H (ng/mL) Fr4s SALLTESE S
15.88 + 24.72 + 24.54 + +
3.80 + 10.21 + 7.50 + +
14.71 + 12.78 + 26.45 + +
22.86 + 12.08 + 13.42 + +
3.69 + 6.77 + 4.28 + +
2.66 - 2.65 - 0.31 - -
0.13 - 0.29 - 3.35 + -
7.12 + 12.03 + 4.20 + +
4.85 + 7.57 + 5.60 + +
6.73 + 13.08 + 7.69 + +
17.92 + 25.69 + 17.65 + +
21.24 + 28.43 + 18.33 + +
1.50 - 5.40 + 9.42 + -

3 itip

H T CAH J& T 4 o 1A [ 8t A% 9 1 —Flr, Jr
PIXTF CAH B GV, H =L e X B A= LI
AT . 1977 4F 17a-OHP A9 5E J5 ¥k i, 3558
Az )L 21-FR AL B B RE O A O T RE . Bl KA
] ZHZ IR 58 IR A, DA B3 473k P NCCAH
JIT R I R IR 25 R T [ P — e e B2 T
VEH T, B T X Az L2 BRI 40 % 17a-
OHP £ NCCAH £ I rf iy 2 A3 3 7 ) K4t
P B WIRLE T T A

17c-OHP 2 1 5 1 M B ot R M B = A=, LT
PEARAK, 28 21- 72 A0 B A FH T Az iRz B i i 44k
B, 17a-OHP 7R N HA 5 R R o e
— R R, HETH Y B A O R
RE | Tl I G 9% D B Ak 2 B G SR TR R B 170
OHP M) & o S S g o ik R &7, JL
SR A A A AT 4 T (R T 45 R A X
B, ) B A7 IO P 35 e ) 1) R A 3 35
HA IR e T F 15 4 e (8 S5 005, 15
DIARGHHE ) I o 28 A B G AT 02 S i o3 AT O
R R L O TR I V=Y o b s Ty S R
1o R R I A RIS R 5 e S 1 g
SN ARZE A BRI A B B AR o G E W R R T
TG 0K+ AR &5 4 T % JR ki o i — 28 3 U AA R

L [ AR A A A 22 B P A, B T 8 R R 0 R R
Oy ERCR, XGR B Y R BT IR PR SN 42 fish 1 B
H 9, I 5 T LA e R 37 R R DR i 47 i
LIRS A Y e B R A5 B o B, LAGA B 46
o7 B[] AR AL R VA0 R 0 H Y o RE ROk b =r
BREIIHT R B R REREER AL 2F RS SR N 3
AN 2R AH S5 A T ST B R DU AR 2R 2 TR T
EHURSGUAR N —FpbRiC RN E AR . %R R
BB LA T e 2 4 A 0 v RBIRE , SRR A il S
5 Yy s R B g8 45 AR 1 A8 0, SO il
F ah Ak 18 & S LA S bR o AR B A A D
T TEAE SR 7= Sk B 45 P 5 i 0 A 56 45
w2 R RS e PRI, Bk Je A AT 1Y) S
IIMTTEZ—

AT 2 M L OE (S 25 9 [ o i b R
(R X, 3 AT SRR ) EL A I AR B X 9 R AE
SR IR 3 PO IE S SR E AT A R (B FH
FFAH>98% ) o HIE 34T FIRA I & 2 (Al Rk
JEEA R RESR  MEXASIREATT G T4
FIT 2R 1] B 22 52 H BB BH: , 95 195 e ) A 6
PERBARIEFE 0.9 DL I X5 FE PR 260
FELE T — B B XIS REAR T Ak SR IR B, iE AT
AR RS — 1. SR ATRER h &4 &K
il AP IARAS [F], AS R BLAR 5 R /N T 25818
(1) 28 S Sz o i B AN T, DTG AS BE 38 2] s (H I i —
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etk 3T FAF G AT B ) 25 S A AE
15 B P 4 T AT, 3 A, 2 5 € 33 ol i3 K 1) 4 s o
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17a-OHP, 7£ AN 2455 1) 12 W, A7 . AY
SR b AR 2 Y RIE T 56 K2 W4
AR —2 " 2 EINYIE R IZ KLY
#B 28 N B L PR TAE 40 26 [F 1Y QUEST
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D PRBE SR S 0 T 3 )z N, 8 A D B BH A 1Y
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zE EIRR , G ARSI R FE X, AR 3 A4
T G2 AN [ ARG 0 Ji 34 ) 17 o-OHP 4630328 701 40 7 1ife R
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[ ZE] FFCEARMRIE (thanatophoric dysplasia, TD ) 2 5 5 8 BT I H ARG 3 UL B9 BOE M 8%
P99 L 43 TD-URITD-I1 2 B, B A THR A& T FGFR3 3R & A BOE 2 AR T 5L, TD-1 BUAEAE 2 Fh 80
AZ LA ¢.742C>T/p.R248C AL Fe N UL o AV by Y (LI (14352 1% (autosomal dominant, AD) , %
B 57 BV AT Z0E A R ] Fe A0 L [RIRY T 8 1 A0 BE 23 A= A A p.R248C 2872 (1 (8 iR O HLZ 45 582 15t
67 WARIE A RAR , ORI B A i RIAE R R 7 p.R248C i & S HLHE 47 A SCHE A
[l 283 BE [m] {51, M\ “ FGFR3 (Fibroblast growth factor receptor 3) 3K il FGFR3 3 {4 (Fibroblast growth factor
receptor 3) ) 25 K A3 BE , TD-1 21 p-R248C R RS K AP, TE 5 A B4 4l A B = A8 1wl BEAL
i JUJ I HEAT AT, 46t : OFGFR3 FE DR K HAZ A 26 1 45 K R D) R 1) ek P 2 o R 9 728 T A 1) ) o ik
filh s @0 F Ig I R T I 45 F 3a8 25 32 X 11 B2 L T e W M AR 588 1) S K B2 BE TR, AR5 ) S5y vl B8 205 45 i e i)
o SR TELE Y , 05 32 AR BRI R I BT AR T 2 AR A s D IE B SO REA: Y 2l B 5248, HE AT W Fh
ARG — PP R I — 7 AR BRI O A % m R 572, R JLMGERE S T — IR , RGeS — L
R A UGR A S AR I AT 7 A 5 D) — TR SR AU 4 A B R R R R AR I G AR Y R A A A —
AT RE AR A G SRR, AL BN RS R AT TR . A B AEIRIT ¢.742C>T/p R248C 15
R RSN GEAL A RIBLIR] , FE T S H A5 A2 B A 6 T AR A B AR A

[R8iR]  BOUHERGAE 1 (TD-1) ; FGFR3 3IM 5 p.R248C; w5 & 5878 ; K AL

Analysis of the mechanism of high incidence of thanatophoric dysplasia type I
JIANG Yu', GUO Dongwei*, GUO Yibin'*

(l.DepaItment of Medical Genetics, Zhongshan School of Medicine, SUN Yat-sen University, Guangzhou,
Guangdong, China, 510080; 2. Clinical Medicine, Medical College, Xiamen University, Xiamen, Fujian,
China 361102)

[ABSTRACT] Thanatophoric dysplasia (TD), divided into TD type I and TD type II, is a genetic bone
disease caused by the fatal mutation of FGFRS3 gene. It is relatively common lethal hereditary osteopathy among
severe short limb malformations. TD-1I type has many kinds of pathogenic mutations, of which ¢.742C>T/p.
R248C mutation is the most common. This disease is an autosomal dominant (AD) genetic disease which means
heterozygous mutations can be lethal. However, why some parents with normal genotypes and phenotypes can
give birth to a stillbirth who carried the homozygous mutation p.R248C? If it is a novel mutation, why the
successive fetuses with the same mutation were born? What is the high incidence mechanism of p.R248C
mutation? This paper focus mainly around these problems, from “The structure and function of FGFR3 gene and
FGFR3 receptor; The pathogenetic mechanism of high incidence of p.R248C in TD type I; The possible
mechanisms of normal parents producing homozygous lethal mutation”, several aspects are analyzed and pointed

out: M FGFR3 gene and the structure and function of its receptor protein is the material base of high frequent

A2 WL A4 A A (71010025)
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mutation; @ Some amino acids, located in the connected region of Ig Il and Ig Il domain, are strong polar

hydrophilic amino acids, which tend to bind charged ions to influence the alpha helical structure, therefore, it is

easy to be affected by external physical and chemical factors; (3) Normal parents give birth to fetus with

homozygous lethal mutation, there are 2 possibilities: one is the reproductive gonad of one of the parents has

carried the hot mutation, and the fetus inherited the hot mutation, under these circumstances, as long as a same

mutation happen in its allele, which will lead to the generation of homozygous mutation; another is the

reproductive glands of couples are the mutant chimeras, when the two are combined together, it is possible to

generate homozygous mutation. In addition, the future development trend is prospected. The purpose of this

paper is to explore the high-risk mutation and homozygous mutation mechanism of ¢.742C>T/p.R248C, and to

provide theoretical basis for the diagnosis and prevention and control work in future.
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Pathogenetic mechanism
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AR AL, DTSR 4% PN 1) % 55 PR - (signal trans-
dusor and activator of transcription, STAT) FlJ# 42 {5
S 4 Py fE Sl PLC-y | Ras- MAPK .
PI3K % g5 (55" . FGFRs & JHH 21l
oL ENMHZ5RERE AR, G HRE T

B AR, I A8 I AR R A P S A R R B R
FZA B el W BUR HE & G AR
Wk 4R 8 2 5% # (quantitative imaging forster res-
onance energy transfer, QI-FRET ) ¥ X i1 4k [ & {0
() 1M 2% i ( plasma membrane ) 19 5 85 1 04 AH BAE H
Rt TR A ST , &30 RTKs 723 % K Bt fErh
WA FE AR, N2 T FGFR3 1) — 25
1 ARG A FGFRS 306 F 2 e K2 e 4k
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Figure 3 The structure of human FGRG3 receptor and the distribution of known mutations

[12,18]
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[# Z] Pre-miRNA £ Dicer fiff 59 Y)77 4 2 74, 73 51l /& miRNA-3p Al miRNA-5p, LATE AT 5%
LB 2 DL — 1) miRNA-3p 3% miRNA-5p 4 3, il miRNA-3p/5p B I #8 Jod 1 A 28 % R 31 /DA it
. A SCHEIEAE K miRNA-3p/5p 5 IR 1 AFF 7 1 R il — 253k

[X#83F] miRNA-3p; miRNA-5p; a5 /1 AL

MiRNA-3p/5p in tumor development

ZHANG Lingyu', CHEN Changjie’, YANG Qingling **

(1. Clinical Testing and Diagnose Experimental Center, Bengbu Medical College, Bengbu, Anhui, China,
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[ABSTRACT]
respectively, most of previous studies are dominated by a single miRNA-3p or miRNA-5p, and miRNA-3p/5p

Pre-miRNA by the Dicer enzyme cuts produced 2 products, miRNA-3p and miRNA-5p,

into the regulation of tumor development in pairs is rarely reported. In this paper, recent development of

o 23

miRNA-3p/5p and cancer will be summarized.
[KEY WORDS]

f#/IN RNA (microRNA , miRNA ) J2: — S 4 1) #.
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mRNA [ BP0 i s S PR R i, PR B R 3R 58
D NTITR EE: Vib e 7 R A A Y2 SR s SO MR/
miRNA (precursor miRNA, pre-miRNA ) B . 71
HIZEIRZER 55T 5 Ui 253 ) miRNA il T a4 R
4 miRNA-5p, M 33 25 5 i T B4 B 25 miRNA-
3p, 1M P 2 v 3R A = B AR A 8 R Bl A 44 o
miRNA*, HASE PR 2% | 25 5 1 Dicer B[
I, A 99T 2 508 2 LA PR — 11 3p 5l Sp BN
WEFERTG e, T AR A SCHR$E S miRNA /9 2 4~

MiRNA-3p; MiRNA-5p; Cancer; Mechanism
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2 miRNAs HJ A} A3 T2 F i 2 AL

2.1 miRNAs {4914 s

AR miRNA 9 A5 81 502 1 20 A 9 1Y
RNA 4 II(RNA ploymerase I1) 2{ & RNA R &
fif III (RNA ploymerase I11) 4= %, %] & miRNA (pri-
miRNA ) , Pri-miRNA 2= {F # N 1) fiti Drosha Rnase
L PERTT , 85914 3/ v 2 SRR AT R 45 H Fl 5" o 7
- S AR 2 T RS A & e S5 R 1Y pre-
miRNA , pre-miRNA M #% N &% iz 2| g fi A, 2485
Dicer [iff [ fift 7 13 304 1 miRNA Y | Pre-miRNA
£ Dicer B/ T 35 VI A 22 % AF IR 22 A K
B RUEE RNA , 1% BUsE RNA 2 82019 miRNA Fl
5 HAE N 5E 4 B A miRNA* ] B 1) — Ak 4%
P, 55 7E RNA i 825 i 09 /R T, T8 1 228 1)
miRNA F1 miRNA* "> 7 0 L 3f) 4 F1 S g v,
Dicer fiff 2= 43 73 )\ 3’ Fl 5' %5 55 pre-miRNA 45 & .
HR A 3 %= 1 ], Dicer il 23 M\ 3" 5 9 55 21~25 4~
K H IR PEAT 87, 2 ) miRNA-3p, 17 H 4f 5" % 2
122, Dicer /i M 5" 3 &5 22 4% FF B2 0 B #4759
I, 1 22 bp ) miRNA-5p' "/, X J& 28 ML miR-
NA Y6 &R . LA, Ruby %5 & 30T —Ff
AT T 42 4t miRNA & i 72 B9 Mirtron i& 12 , %
B4 A KT Drosha fiff 59 U1 4= 5 miRNA i {4
(pre-miRNA ) , 1Z & 72 19 & B8 b it — 25 % B miR-
NA 1977 A= HIL ] 3 4t T 8 22958k DL K B B9 WF 5T
2.2 miRNAs H i 44 HiL

miRNA [ iy 2 — 4% 18 a0 A0 . O -5 491 i
5% & P miRNA , U lin-4 1 let-7 25 , {15 SR 45 B8 J52
KB FAE, QmiRNA BV 7 5 i miR , H
AU TN mir 267, F4% B R 24 Bk, DL B &
BB S S5 R, 4514 mmu 18 /8 KL, hsa RN,
o 142 K B, & hsa-miR-155 F1 mmu-miR-155,
31 JE TR ) miRNA 78507 5 B3 S0/ F
+f(a.b.coeeee ), Ul hsa-miR-125a . hsa-miR-125b.
@3 H — pre-miRNA K Ji 25 70~80 nt, 11 1T i
WU 284272 A miRNA . 33 RI5 0 AR B9 A0 2
163635 £ I BRI miRNA J5 T i F =5, i 2
K B B ) miRNA 5 1 A BSR4 L
TEMBFFE N miIRNA*Z AT T Re = H &
AT SCFERGE X 2 miRNA*H SR AT DI RERY , HE 2
1E 4L 2 g 241 B miRNA* f) % 35 & & T miR-

NAe® =1l R I BGE T LART A 2 45K, A
fr 2 BRI 2 - AR — > miRNA Rij 4 i SUE #1 fE
A miRNA, T 2L “-5p” F1“-3p” 43 il 44 , 43 B 227
MAHIT A B 5 s B AT 37 S B I T2 77 & , 40 hsa-miR-
155-3p Al has-miR-155-5p, &) Hi A [A] YL (o 44 |
DNA J3 51 % 55 117 B ) 23 AH [R) B 7 51 i
miRNA , W78 J5 1 0 _E BT R A1 45 LA X 51, 41 hsa-
miR-521-1 # hsa-miR-521-2"",

3 miRNA*HY T R #idt &

miRNA*J&7E miRNA G 7 ™= A 1) 5 H:
ANGE 4 T AN K 2 22 AR AT IR K JE HLEE RNA
AT, K28 miRNA* ) 15 F (kT
LA ) miRNA, Jf HA L5 UE ], £ miRNA 5
AGO1 £ F1JE I RISC & & & (RNA 5 S (W UTER 2
ESR) G, 5 Z A% R A miRNA* R 239 1, RISC
AW, B D A G B A, B, miR-
NA*HERHEIN K 7E miRNA A B T o= A i e
YER B =4, A — 2 S5 UE B, miRNA*
5 miRNA A FLE I 5, 3 37 3 A 57 3 19 O <1 1R
A S miRNA 4k, 5 miRNA 1 3" 3 4 [E
miRNA* [ 5" v e a2 PE B 47, ;X Fp ksl 1124 B IR
X FRME A3 miRNA B 25 5 4 % b 2 5 18 i
RISC, 5 2 H_#M ) miRNA | gk % fige -5 2021
I, 78 DA B 20058, BRI miRNA*E A
YEHIRY T, BEE miRNA (FFE IR A , Mok £ 1y
W58 % B, miRNA*A] LLFIl miRNA —Ff , 2 53 A
Bl SR i A R4S D 5 oo 2 g 3T P AR 9
A, 76 B0 AE R e O AL 20, miRNA* Y 2 1k 3
BE I H miRNA I, #: £ 372 7 T miRNA (9335 5
JET, miRNAs ()3 51 52 &5 BE O SF 1, 1 56 4
(1 miRNA*s [ 7 511402 = BE DR SF 1Y, A B3, miR-
NA H1 5 HAH X B9 miRNA*7E [6] — 4 20 %
ik, Ul hsa-miR-590-5p Fl hsa-miR-590-3p (hsa-miR-
590%* ) 7€ fIF J& HepG2 . Hep3B . Huh7 3 £ 4H fifl £
1R Ak, AR LA R HE R kA AR A T RR
A 1 miRNA FH: miRNA*7E [/] — H 2 P iR R ik,
41 hsa-miR-139-5p Fl hsa-miR-139-3p (hsa-miR -
139%) 7E A 41 2L P 3K T R, T3 T hsa-miR-
139-5p Fil hsa-miR-139-3p Ji5 , 7 LA B & 41 4 5% Jfe g
Y Y B FERE JT, T Y T hsa-miR-139-5p Al
hsa-miR-139-3p A& A LA il Ji FOk 98 200 it 17%) 344 4
a1, A1 miRNA 5 H miRNA*TE [/ —4)
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TR A 2 43l s 2R3k, L e /NP, miR-
142- 3p TEWCJIG AT AR MG L b & 223k 1 E MY
miR - 142-5p ZI7E B 5 | 52 0 F i 45 20 40 3R
ik, 748 miRNA 5 H miRNA*7E ] — i v 4
KA I B DR L PR MR R o020 T A 2
miRNA 5 H miRNA* 7£ [7] — 58 o 4 F I AH I
Lo an7E N 25 17 9 40 il 3 P, hsa-miR-28-5p (13 i
3R] LA ) 45 P Jed 40 L ) 346 B B R iR A MR 28
fiE 77, 1 hsa-miR-28-3p A4 i m] DAAE i 25 B i
AT A R SMR 22, I Ah , miR-96-5p 7E
JEREAL 2 BN 4515 & J O I ) ol e vp ek
i F R T miR-96-3p 7 i #2 Hh Rk A&
B R

4 miRNA 5 miRNA*RI1ER AR

Bifi & X miRNA*s B 78 19 A, X} miRNA* 7£
A= A PN A9 1 FEBIL AR 2 3457 35 B, miRNA 5 miR-
NA* PIAE FH T A AR AL, #5T DURE S 1 ) 51 5
K& R B fE mRNA JK 7 4 il #8 J A # F a
FELe2 P, miRNA* il miRNA —FE, 78 B A A
YR RIR S B ED —RRERER T, 25
a R N N R = I IR N W Y 52 =i
WL EE A, BT miRNA Fl miRNA*7EFS |
AN, B TR RS BT BEAH R A RT RERS 58 4
AHIE] A — /N 43 0 55 7R, 40 miR199a-3p/5p
miR-297b-3p/5p L 14] [F]FE ) mRNA , 7£ [F) 4 1) 95 2
AT AR R R AR R AR R, FEAE AR
B 1 FE B P, miRNA 15 H miRNA* 1] fE & 15
F AR EE AR BT RE ™ ULAER A HritoE %
B, miRNA FlH: miRNA* ] D43 i 7 2 1% B 1Y e
(B /Y B4 K K 5 T fE . Kuchenbauer 45 A ™ 7 iff
5% miR-223 XoJ B AH 240 B 9 98 15 V5 T 2 B, miR-
233 5 miR-223* KR IEA G5 , 3 1 1) JBRE
REREARK T 1 32 R/8E IR B LR 3- 3 i, Of B
o K miR-223% 5 2 PR R & A L 1Y B A A7 %
EIEM K, #E—E 5% & B miR-233 5 miR-223%*
] DL A AR R S 5 E A Y
Gan o
5 miRNA-3p/5p 5 Bty
5.1 miR-590-5p/3p 5 i
YANG %5 A ' F| F§ miRNA s A L & qRT-
PCR £ R, X JH 9 o5 A< DL I 45 21 it ¥k HepG2.

Hep3B . Huh7.,L-02 ( 1E & JIF- 4il g k) i 17 43 #r
gRT-PCR 55 UF 1 it PR JH 21 i 9% (hepatocellular
carcinoma, HCC ) £ ZH A1 X} T 98 5% 20 21, miR-590-
3p.miR-590-5p FKik#J[a] 25 i, qRT-PCR 45 i
— % B, HepG2 . Hep3B . Huh7 3 #k HCC 41l g %
AH LT IE H P48 0 #k L-02, miR-590-3p . miR-590-
5p [AJFE R IE B o 3l i X5k Ot K i Fil Western
Blot % 1iF , miR-590-3p F miR-590-5p 43 5l £ 42 41
[a] PTEN (55 10 5 % (0 {4 [ Y5 il % 14 8 2 1l - 7K )
H A D) RN AR 3 1 Af L AE T X F (programmed
cell death 4, PDCDA4 ) , M1 3 i PIBK-AKT 15 51
%, e AKT1-S473 Y BEIR L /KF-, BAT i i HCC
My % = o B I AT DL, miR-590 4 2 N Y miRNA
£ HCC BAS i R ¥ 45 B CEZINIER M 2 4N
Iv] B 22 #2540 Wb ) 19 A= 27 T R, 78 DAAE () diR
HORARAD LAY
5.2 miR-582-3p/5p 5 [t

Keita %5 A ™43 HF UM-UC-3 5637182, TCC-
SUP . T24 .HT1376 Fl RT4 £k i e s 41 B bk L) K2
ok B 29 Bl RIBS e 825 1 53 il 41215 28 ]
5 2 MVC D B9 55 21 270, 3 52 qRT-PCR LA, 45
% B miR-582-3p/5p 75 i e g 20 g 2 LA KL AE I b
P U R IR R ZUT B 38 5 43 1 % miR-582-3p
Il miR-582-5p iz 7 1k 1T L Inb 35 88 A0 9 FDe g 400 e A
BB R4 22 A8 0, T3 1 Bh AR bR G T A K
() miR-582-3p/5p ALY LA S5 , Il Jed 1 A Kk I 3%
i, i — 2 B W58 & B, PGGTIB . LRRK?2 , DIX-
DCI [ I 1E A miR-582-3p/5p 3 [A] (il #03E [A] , i FH
SiRNA H AR Fil B i $E I K DU, 5 i %38 miR-582-
3p/5p 18N T AR A ZE ™ . f AT I, miR-582-
3p/5p Z [l A B BRI AR, 6 185 e Jis 1) e ik
R ¥R B AR R A R I DR AR 1 I DR IG o7 $E ft
THRIT TS
5.3 miR-96-3p/5p 5

Zhang 55 N %t 28 B RE AL &k B A R 451 .
341 53 Ak B - JFF 440 e s 4. 2 16 5] i 103 s LA
KX IO ) JFAE A A B R AT SR 9 1 & B, miR
-96-5p MFFHE AL E] % 75 A K455 B 31 HCC 191 72
H i 2 F i, HCC H miR-96-5p 19 ik K F- 1
R % B A K457 (high-grade dysplastic nodule,
HGDN) /5 2.83 1% , 1fii 7€ 43 1k K 4f HCC F1 i 1
HCC 2 [A] miR-96-5p MR B WA BEZE5 . M
(), miR-96-3p 7¢ T i 1L 2] & B A K 25797 (9 1 2
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Rk B AL FEAL, AE HCC Hr i 58 4 AN AT A
o FE—2B ST & B miR-96-5p ik X HCC
6 I ) R AEORE RN S M 0 R 471 % R 79%
It miR-96-5p By 7£ 12 Wi HCC J7 i 5 A R . 2%
M, miR-96-3p [P F& 18X F HCC A6 A S gt Al
5 S VE R 88.2% F1 84.2% , 7 W] miR-96-3p 23k 7K
“F-J& HGDN il HCC %512 Wr i R 4F bR o 1
M5 GPC3 R et 25 4 i, T HCC A&l (1) R
SR RN S 2 0N 67.7% F11100% o X miR-96
AT, 75 HCC iz By 4 gt 7k — 22 nyH5 8l .
5.4 miR-409-3p/5p 515 Ik

Sajni 5 A PVAEBF ST TS R A L R R B,
HA B e R PR T4 B 4G A= 2 2R LE , miR-409-3p
5 miR-409-5p ik it b F+, 75 HA 5 Gleason W47
AT 51 B8 B G IR L 20, AR T 32K Glea-
son P43, miR-409-3p F1 miR-409-5p #R T} 55 o i —
A3 /N BUAT A AR AR A % B, i 38 miR-409
-3p/5p W] LA S g i A 4 i HL7E £ ] miR-409-
Sp A USRI LABH S 980 1 3 B 1) B B EE 2
S AFSEUE S , miR-409-3p/5p 1 LA ] 417 ] e [ #2
FEH RSUIT, VAT R 52 R B, 7617 91 B th RSUL
5 14 AT LABH B S0 P 9 Ras/MAPK 3R 12 FlE & &
FE$2 P4 (integrin-linked kinase , ILK ) #5482, i
miR-409-5p 7] DL&E ] STAG2 Il NPRL2 , (%A% i &
TERTY IR 2 g 2R 55 . B, miR-409-3p/5p
FERT S BRI AU i il B 238, DL AR/ BRUOE &
HIB AR T B vp 8 %) 80088 M DL R A a3t s 2] o
AL )5 T, 4145 miR-409 1,k — 1> 397 B J R A6
1A= Wb & W, ol R iR T AR AL TR B B

3

7).
6 NEKRERE

ZE B TR B2 miRNA E FHHLBE 09 8 A BT
5%, VA M i 38 £ R 0 miRNA 8 - BB AR BT,
miRNA* [i] miRNA —FE 0] LIS 5 HAZIL R K51
e, B REARK KT DL SRS kA k&
JERIRE ST, R £ B2 R, miRNA* A /] BB AX
& miRNA I T A v = A= 0 JE AR FH B B 7=, AR
WA 2009 U, miRNA* 0] BEAT 25 FRik 0 1l
fiTo XFEE T miRNAs fUFIZS, #1 9% T miRNAs
5 3 DR P R 45 . i miRNA-3p/5p 78 i
) 22 AL R 3k, X T 4 T HE A R 2 R A0 A 3 TR R
P 2 ST I S Bl
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The application of proteomics in lung cancer related biomarkers in data min-
ing
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(Liuzhou Key Laboratory of Tumor Diseases and Prevention, Clinical Laboratory, Fourth Affiliated Hospital
of Guangxi Medical University, Liuzhou, Guangxi, China, 545005)

[ABSTRACT]

survival rate of 15% , and with a 5-year survival rate of 85% by early diagnosis. The high mortality from lung

Lung cancer is the most common cause of cancer death over the world, with a 5-year

cancer is due not only to the lack of early diagnosis but also to the lack of effective treatments. Therefore, there
is an urgent need to find new markers for early diagnosis and prognosis that could serve to open novel
therapeutic avenues. Having adequate sensitivity, specificity, and reproducibility, proteomics is becoming an
important tool for the identification of biomarkers and therapeutic targets for lung cancer. In this article, the
latest reports in proteomic studies of lung cancer will briefly introduced. It contains the identification of new
diagnostic, prognostic, and predictive markers for lung cancer, using proteomics technologies.

[KEY WORDS] Lung cancer; Proteomics; Tumor markers
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