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[Abstract] Objective

technology for high throughput DNA sequencing and related bioinformatics analysis,and to explore the reliability and clinic signifi-

To analyze formalin-fixed and paraffin-embedded(FFPE) sample by next generation sequencing(NGS)
cance of miRNAs in the detection of sample from FFPE gastric cancer tissue. Methods FFPE and f{resh frozen samples of the same
tissue were excised from 2 cases of gastric cancer in 2015 and 2016. RNA was extracted from the samples and the small RNA librar-
y was isolated and constructed,and high throughput DNA sequencing was conducted with Illumina sequencing platform. The DNA
sequencing results were analyzed by quantifying the expression of known miRNAs families sequence,and the expression profiling of
known miRNAs was constructed. Spearman correlation analysis was performed on the miRNAs of the samples to assess the differ-
ence in the expression of miRNAs. Results The total RNA extracted from the fresh frozen sample had higher quality and complete RNA
coverage,and the results showed that the 28S was 1. 3—1. 4 times of 18S. The RNA extracted from the FFPE sample showed different de-
grees of degradation,and the peaks of 28S and 18S were not significant. The spearman correlation of miRNAs expression profiling in frozen
and FFPE samples was 0. 90 and 0. 86 respectively,and the expression levels of miRNAs in two samples were consistent and had significant
correlation. Conclusion miRNAs in FFPE sample can retain certain level of integrity and can be used in tumor test by NGS,

[Key words| gastric neoplasms; miRNAs; formalin-fixed and paraffin-embedded; next generation sequencing

i T A R G R R DL B S B 2 — 1 R KR
HF R W miRNAs 75 B0 &4 R R iR E JEEER.
2 58 B BN £ 515538 B . [F B miRNAs $ & 378 b
O R TR KA G AT S T EE A E KR
WA BRI R BN 3 R 3 A A N i
A IR T R 2 12 E iR R B A miRNAs #F 58 K #8575 14
AN B R 3R 35 AR A SF S A AR R I . O T BESE miR-
NAs 728 U5 T4 0 A 35 8 Js8 20 205 b K DU %) mT 4 1, AR B 5%
M FFPE #r 2 th /3 85 3 4 7 small RNA 3CJE, 2% ] Hlumina Ji]
7 6 03206 200 P 9 o LR AT el L A5 A AR
15 B2 I UE L 7 W 1 Al A7 2 IR 4R o R A .

1 #BREHE
L1 — %R BEHL T VLYY o BE 2 K2 M s B8 B 2015 4F 0

*  BETIBE LA A EZRBHITHRIWH (20175539,20155389) ,

A B{51EE . E-mail:89463632@qq. com,

2016 4 2 ] 5 98 B 1 T R BRAR A, T AR bR A 48 955 33 2 A6
DU 43 530 el V9 A 0 RS B D SR AT 412 91 SR AR MR OGS B RE . bR
V7B DA B A U 5 S v TR R R A TR M
18 00 43 50 2 [ B B 98 6 B A o (UTCCO) 43 2 . WHO F5 4f
PRI ¥ e P A B R R % o o R BUR A0 B A A
A EFRA A ST BT % 0.5 mm 5 A7 K/ TR A TR A
Bl R AT VS R (—80 °C), B ) K A T 5 43 FH 10 06 FR R [
G AN AR TR E . BOR BB A B AR A, G
WEAEE M A U R B2 10 pm, B 2~3 FCA 14~ 1.5
mL K& EP &,

1.2 Fik

1.2.1 RNAZREL  F —80 CIRAF B 47 A 16 W A i S
FRYAM IA Trizol 37 (Ambion, # AM12183555) 18 4], 4%

YE& BT v« % SCHA (1984 — ), PRI . T, 35 2 I R SE Rl F 5%



FRES 2017 F 11 A% 46 5% 32 3

B8 Trizol 307 U8 B 45 42 BL 2. RNA, f# il RecoverAll™ Total
Nucleic Acid Isolation Kit( Ambion, # AM1975) &b 3 HI fi% & &
A7 WL S B AR e B BH A AT A R 4R I, 7E Sl Ak R BT A
DNA J53E/B 135 RNA,

1.2.2 Small RNA SUEMM R LT S RNA FJ 15 %728 ¥
5 TR T e 6 Joe WL K 0 18 ) 5 [ 4 Ak 18~ 30 nt [ #4), 7F
T4 RNA #3819 1F T %48 RNA Adapter, i 0 =9 £ i
RT-PCR #"# Z J5 >k A Illumina & i & U7 F & #7007
1.2.3 P B SEA S 7 Hlumina U 7 F & 09 0 5 50 &
SR R AT 40 s (1D K BRI R AR AR R R A R B
RNA Adapter V5 3 (9751, LB A H I A BT 91, 2R
& polyA WY FF I BR/NF 18 nt (/) v Bt 5 41 45 3 15 it o
A AT K i geit . (2) %/ RNA F 51 5 3 F 4
HEATEE X o o L B L AL 43 7/ RNA 74 By
KRS . (3 H /N RNA ¥ 51 5 GenBank $(4fi J&2 } San-
ger H0 19 Rfam B8 B2 o (9 neRNA (JE 45 i RNA) 43 51 i 47
Ay BT B X, 22 B rRNAs, scRNAs, snoRNAs, snRNAs Fll tR-
NAs, (¥ RNA 4 5] mRNA 19 4h B F R & F . 3%l
kB mRNA FEfFE R R B . (5433 I8 5 09 7 51 2647 AR b Xt
W AT A E A AF A sIRNA Z544 K¢ 4E 7Y/ RNA, £E 2 7] 68 79
sIRNA £ # , (6)3# 11 5 miRBase 4 1 (% i 5 A miR-
NAs #F 47 b X% 43 87, 1 5 miRNAs J7 4. (7) it % 2 H
miRNAs 5 751 (1) 3 35 & 44 3 O A1 19 miRNAs Rk 3¢,
1.3 Siit2ab B SR A SPSS17. 0 %o it 2= 20 01 0% A i 4 14
B PR AR 3K 15 miRNAs ik &8 5 57 6 2 213545 19 miRNAs i 17
Spearman A 3¢ M2 B, PEAL miRNAs 33k & 1) 25 728 {15 0
L P<<0.05 AZERAFITE L.

2 % ®

2.1 RNARIRZR WRFARVBEHE AN —REE:2
B E g B AR Ay B R 56 A1 61 & 5 1 L A 1 . T
Py bR AR 28 30 K T B IR A 2 RNA &5 5 5 7R % B0, A7 47 76 i A 41
PRI B RNA BT 5 i RNA {17 J§ 52 %, B R 28S 2&
18S9 1.3~1. 4 fif AF 5 S0 M FEFISK 28S )2 18S 1y 1~2 53
Bl o A2 b 32 B RNA 4551 B8 A A [ 78 B Y B fift
28S I 18S My B WA i, WA 1.

2.2 B/ RNA 73087 15 95 FEPE b 4 F08 8 A5 48 (9 miR-
NAs, ] lllumina @& 8 & 0 77 & % bR A< 354700 )5, I 44 8@/
RNA SCHE, B #2 3k 9 2o D8 AR B & 8088 . 45 5/ RNA J7 731
KREEAF AT AE 10~35 nt, Horf 22 nt ()7 5]/ RNA J& £ (& 2)
Bl 5 HEBR F5 /N F 18 nt BF A )5 58] T ERL BERFF (R D,
B ix 2 /N RNA 5 Rfam,miRBase, GenBank , 17 H Xt . [7) B 4%
/N RNA JF 5 P L LS4k siIRNAL B JG 54T THERR (3R 2D,

& 1 Agilent 2100 # il RNA FR=

A:Frozen-1;B:FFPE-1;C:Frozen-2;D:FFPE-2
& 2 INRNAKESHE

*x1 BREMRA/N RNA M FHEERS TS IT[2(7)]

Fr B

HEARA 1

A AR AR 1

HEERR A 2

A IR A 2

BB

19 o B

3 Vi 4 k15 Y
ST B

5 s Sk i e

/NTF 18 nt By i BL
poly A

1 UE )5 1 R 53 B )F 8

13 501 015

13 376 774(100. 00)
100 767(0.75)
60 975(0. 46)
11 129(0. 08)
74 900(0. 56)
1201¢0.01)

13 127 802(98. 14)

14 245 178
14 146 375(100. 00)
143 974(1.02)
270 796(1.91)
30 950(0. 22)
272 626(1.93)
590(0. 00)
13 427 439(94.92)

14 008 970

13 861 470(100. 00)
198 025(1.43)
186 678(1. 35)
13 768(0.10)
88 553(0. 64)
1159(0.01)

13 373 287(96.48)

14 591 597
14 466 409(100)
329 418(2.28)
245 872(1.70)
23 245(0.16)
672 388(4.65)
1153¢0.0D)
13 194 333(91.21)

x2 EL B4 B 7 — 20 ‘CIR 720 FFPE R EHI/N RNA Bl R2(%)]

it [

R R RAT R A 1

FFPE A 1

R RAT IR AR 2

FFPE prA 2

T
& T
HAEFSI
miRNA
piRNA
rRNA
scRNA
snRNA

194 252(1.48)
64 144(0.49)
52 914(0.40)
8 517 612(0. 40)
35 271€0.27)
949 179(7.23)
163 535(1. 25)
150 971(1.15)

140 526(1.05)
45 780(0. 34)
39 645(0. 30)
7 066 710(52.63)
49 644(0.37)
1142 489(8.51)
204 303(1.52)
167 465(1. 25)

132 126(0.99)
49 096(0. 37)
30 919(0. 23)
8 309 227(62.13)
52 800(0.39)
1294 557(9.68)
48 311(0. 36)
96 262(0.72)

212 219(1.61)
80 205(0.61)
58 245(0. 44)
6 147 337(46.59)
53 064(0.40)
2 008 580(15.22)
126 031(0.96)
212 952(1.61)




4552 FRES 2017511 A% 46 %% 324
gZxR2 Lb 8 o 3% — 20 C{R7EF FFPE REFR/DN RNA R Rn(%)]

i H BURRERA 1 FFPE #1541 BURRFRA 2 FFPE f54< 2

snoRNA 132 728(1.01) 166 446(1. 24) 129 754(0.97) 178 664(1. 35)

srpRNA 2 608(0.02) 2 085(0.02) 3 153(0.02) 47 5500.04)

tRNA 1522 200(11. 60) 2030 177(15.12) 1 486 850(11.12) 1745 312(13.23)

F BN RNA 1 342 388(10.23)
JE8 4 13 127 802(100)

2372 169(17.67)
13 427 439(100)

1740 232(13.01)
13 373 287(100)

2 366 969(17.94)
13 194 333(100)

2.3 mlEE )T miRNAs RKE3% G0k 0w %R 8] 4F 4y
B R — B 9 4 410K R AR AR I FEPE A3 A 9 47 & o & 0 6
miRNAs 3 35 #% 75 VK % il FEPE #7745 v, Spearman 8 3¢ 3 X
43504 0.90 A1 0. 86 (A 3),

1-NaZ0Wd

6

A e B eI
A:2015 4;B:2016 4
B 3 F—BEARAFEREXFIRAS FFPE fRZA& /b
RNA HJ Spearman 8 3 4 #f

3 3t it

miRNAs J& Ifi JR B #0503 S s 0 F . 2 5598 W
15 538 % DTN 0 1 A R B IR IT R EEAE AT LM
PRBY BEBF ST & B miRNAs 0] {E g Mk N sl NS 5 F
T % B W RN B B B T b A o R D R DR R R T A O
S A AR R R . T AR A
BAE B AR R A2 W RUA T TR B R N R A R
BEE BRI E R H 7Y E TR 2 TR S
T B RR B AR AR, T AR 5 vk R 41 8Uf FFPE 41 85 4 & A=
W BE AT T I AR AR SRR L AR 2 IR B i BB I I 5T
WSS KB AR . AT S 44U $ L RNA 573 DNA
SR ARAT PG AH G 1 I PR 3R 2K 05 B R A7 2 0 17 e 2 T Jo e T
T » S A [ 35 555 i R 4 0 915 %6 D A DG A 22 R R L Y
i 1 4 1 P 0 M D), 0 T 5 9 1% R s AL o B AR AL X 2 H R
T 9% 56 2 995 7 5 F K T 14 530 A0k o fEL 2 ek P RS [ Ak L ot
B A 0 ) JL R AR 22 1T T K B TR AR A R R R T R S
B 1A R AT B R BB A 3 A A 8 1 4 L RNA S ] 36 4 L 2
A A O R A A RINA R BT W 290 e si 38 [N 3 5k o 1 )
M7= R

ATFSE K R K A 2 80 F1 FFPE 20 8UbR A< 3818 — 58 &
B 19 RNA, O] LUK B i — 4 40 FAE Y2 K g 2R @ ad
T A I 2 0 R (R AR 3 1 TR — B 9 41 80K O AR A fl FFPE
FR7A . miRNAs ik 3% 78 vk % Ml FFPE #5 A< . Spearman #H 5%
By 0,90 Fi1 0. 86, W miRNAs £ ik B H—8, B
AH I W98 8 B 4 BB A 1) RNA R L R Bofb s i 3t
FRAETY ARAF I S, DA T [ 22 A 3R A7 09 4% AP T % A A
b T — B g 20 ZUR R A7 4 0 HR 0 vk R 4 8 b A Fil FEPE 41
ZUBR AT RNA, Pk A U 20U B RNA i i [k FFPE 414
W) B 5  FFPE {47 77 1 H RNA R MBEE KGN E L, R
[ AF B 8] 59 VK ZR AR A< RNA B B fift 238 8 385 Jn . FFPE A A
FR 3 B F Y A% R LU BT S bR A B UK R A B R X 43 T R B
A SR A SR B RNA & — 52 10 % it sl Y s
M miRNAs 5> F 1 R/NEH HAH 20~22 bt § & K Bt 3%

] LA 3R G 08 A R B O T R R AT R T T AR 40 i R miR-
NAs HA WD EAL F iR 7S . LAl fE miRNAs il i+ RNA %
FULRE A M (RISOJE 1) 45 & mRNA, & # 88 7% 53¢ )5 B 75
T Rg sk M RNA 1/E A miRNAs 32 5| RISC & & R 4= 5,
JIT A A B 2 2R 1 K 43 miRNAs SR g8 6 i £ BF 95 6
DA ) B4 e PR B A o B o A0 A R o A M A
I A4 P 38 0% 28 A o 0 A — A T LR S TN DR % % miRNAs fE
Sy Fib 9 i e A R ) AT — B R PR A ST L AR BIF T R G T
TR AR AT LA A 4 VAR A B 5T miRNAs 7 5%
FAE T 33K Sy S 100 JRAE AN g o i 4 TF 9 0 s A48 T AR 1y 3
Titlt o 71 BE Ay M e B A B AN KR T 6 1 3 S LS )

S % ik

[1] Jemal A,Center MM, DeSantis C,et al. Globalpatterns of
cancer incidence and mortality rates and trends[]]. Cancer
Epidemiol Biomarkers Prev,2010,19(8):1893-1907.

(2] Zesfasfr, B3 XU R 4. o 8 9 40 ) 36 7 190 B 53
L] PR AE Y BE 4 HE S .2013,13(21) :4197-4200.

[3] Solcia E,Capella C,Kloppel G,et al. Endocrinetumours of
the gastrointestinal tract{ M]//Solcia E.Kléppel G, Sobin
LLH. Histological typing of endocrine tumours. 2nd ed.
Berlin: Springer Verlag,2000:61-68.

[4] Farazi TA,Hoell JI,Morozov P,et al. MicroRNAs in hu-
man cancer ] |. Adv Exp Med Biol,2013,774:1-20.

(5] BRIEUE ., X%, XU, 55 miR-551b-3p 7E & Ji 40 fitd Al 4
by R s R H G R LT A4 g Z 35, 2014, 36
(12):903-904.

(6] I, BRR05 ka5, 45, miR-124 1 5 95 4 fa 38 58 1
RARIHLHIAT ST ]. sp AR ¢ ik . 2013, 35(7) :497-500.

(7] Wve. S FP5R 45, AR K Thobk [ a2 A 0 0 4 R AR R K
M RNA BT 38 43 A B HC il R 0w L) . 56 3o 55 46 By & %
2015,33(1) :23-27.

[8] Lee TS.,Jeon HW,Kim YB,et al. Aberrant microRNA expres-
sion in endometrial carcinoma using formalin-fixed paraf-fin-
embedded(FFPE) Tissues[ ] ]. PLoS One,2013,8(12) :e81421.

[9] Wang F,Wang L,Briggs C,et al. DNA degradation test pre-
dicts success in whole-genome amplification fron diverse clini-
cal samples[J]. ] Mol Diagn,2007,9(4) ;441-451.

[10] Arzt L, Kothmaier H, Quehenberger F.,et al. Evaluation
of formalin-free tissue fixation for RNA and microRNA
studies[ J]. ExpMol Pathol,2011,91(2) :490-495.

[11] Tang F,Hajkova P,O'Carroll D, et al. MicroRNAs are tightly
associated with RNA-induced gene silencing complexes in vivo
[ T]. Biochem Biophys Res Commun,2008,372(1) :24-29.

[12] Cortez MA,Calin GA. MicroRNA identification in plasma
and serum:a new tool to diagnose and monitor diseases
[J]. Expert OpinBiol Ther,2009,9(6):703-711.

Wi B 11:2017-04-20 &[] H 19 .2017-09-21)



