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Fig.1 Chimeric RNA formation mechanism
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Fig. 2 Chromosome karyotype analysis and FISH
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Fig.3 FusionCatcher analysis process
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Fig.4 SOAPfuse analysis process
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ik, YA RMER R . REUE H RSk I
FRE L . (B AR BHME B IER, HAFXT a5 R s
B 7 2k, IRl BE S22 ke
P, BER AR BH AR 0T AR, W0 Depest ' 119
BEMEAR . Y340, Engvall % ) [ REQL R H 1 1)
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B Bl e o R HE 5 R A il G e A PAE LT

5'BL A TR A Poly (A) &, AT LLUE £ 3] 3' 35 P 1Y
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AT TS R E SN & IR E, ANRRR
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P2 1Y scFusion 77k SCREIF A1 R B 2 2 5O i R
AN Y R R FH RS . BRIE, PR AE IR
kB B RNA-Seq B & 2 T E Y,
3.4 RNA-Seq##EHHRE

RNA-Seq {0} % s 2 () — /N o (29 2%)
AT s BRAEGESEE R G b, RNA-seqif
Rl & A 7E RNA ZKF- (4 58 X 1) BT HEfil G o SEAIR
A B[] B A 28 B AR 175 RNA-Seq 7 il 5 4 5k
AW AR ZVGE . SR, RNA-Seq i fF7EVF
ZJBRYE: a. ANEERT IR K AR sk R R G
FE B b HEERN AR & A= 7 DNA K- By fil & 3
1, AeHERR DNA A& & TRl G S8 A m
FEHER SRR o FEANSFL SRAAmfioe, 2021
(R RE S M RN 2R 1 T [ 20 25 [ RNA-Seq 4
St Al Y. A RGE, AL EER RN
A o A 4 & H 4 W P (whole genome
sequencing, WGS) #RIN2 ) =, K, FIH
AW B 53 BT R RNA-seq Fl WGS Bls 45 &
AT A RNA RN () B A R R

a

4 WERNARIFAE
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PCR & —FI a0 A e A s, B T
FRORR M FRR S P, R IE S R T 6 IE Rk S RNA
Ruffle 55 " fifi Ff PCR 77 i kil TM A, 5 H Bk
Xif HR 28 SREAN ] BB it DA A RV AE 19 BH A G RNA,
FEXF AT, Wik RNA ESRRA-C11orf20 ™
(£ 1), PCRTEEA B EMAIL s, EAH %
e SARE cDNA SUZE W J5 AR A 2 th TR 48 i
PRI, H R SRR XA OCRE A B il
J, H A AT RE R LR DL AR R AR
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4.2 IZMEXEREBIRIP LIS (RPA)

RPA B FEAR R R PRET FIRE bl 2 se, T e iF
TTBEVIEAL, NGRS UK S . T X —
JEHE,  RPA FHTEIEAE RNA ZKF- LA 5 7 3 R 5
SRR s TR AE S —Fh U R R
FEEPEPEPFE 10 SEA RIS [R] 0 7 SR Ui o7 45 1
SR, 7E cDNA SCEER i FHI 5 SR M B2 5
7oA PR et T LR BB R B, PR Ryl S il 25
FEAETE IR AR AR T AN TR A RNA 7 {H
ARTEAR I SRR, DN B 1 bl e sk
P AT RE S BB PHE S R .

4.3 RS FE ik #0Sangerik il 7

BN E e i vk LABRNR BEICAE hy e, R
DNA 3~ 7E UK Sl I Y HLAaf 800 o3 - 2400, 38
FrEIRAYNE R, WA T HSASHR G
RNA, #7RT-PCR, HiEca RNA 1% RERILIK
-, Ui A 25 T I A iR B RNA KLY 1 5
(1) cDNA 47 B NEMEBERS HL UK , 73 B 2lifk cDNA,
PIE 5 2% HogE AT Sanger 250 o7,

Sanger Jll /77 J& DNA WP £ AR & hn e, 57
NEEER AT &5 T s fEsiEH, JF BB
ATk PR AR A o s L ] £ 0 0 0 e s . JHLIE
A i 3R B AN S ) K ke = 3'-OH B A1 Y
ML 2k o Sanger 35 W @ (9 & 2 H W2 5 E
SOAPfuse/EricScript 4 J7 i UL 30 1 5 5%
FEA, DR UEGRE HH R B RNA A ELSEE
4.4 NanoString nCounter

NanoString nCounter 7387 28 4t & Fe i 19 22 T 5
PRIE A AR, ZHARSE R TR+ S IRE A
e, XERER LB FE R AR IC BRI
THETT SE 0 2 J 0 s AR B AR . HAZ OO S 3
(DR R RS | 2 TE 5 % N7 I 5 o 1V 8 e o 4 0 NS
B EE AR AT B K 2 T A AR 2 1 2R mRNA
sk, IRER BTG e i

NanoString nCounter # I £ A fg % & il
mRNA ., miRNA J DNA #5 DUEU 5, 0% &
HIRTCRT s 3G, skt TR BHYE. AR
1 mRNA . Lira %5 "' Jif F NanoString £ AR X}
it /N A BT A AR 22 B 224 5 0 ALK il 45 356 DR s
ATREIN , AT 5 i DRI AL 57 Y Y gl 5 6 R R H 3R
KK, AT IEE /N RS 1 T2 W, IR
o i e B R G R E B T R AL 2 AT Al A
Feri o8

Tablel Chimeric RNA illustration
#1 HAERNABGIE

R BeAiE T2 A RNA R
e th A% AL Sy AT ETV6-NTRK3 [15]
NRIPI-MIR99AHG [17]
FISH PAN3-NONE [18]
SOAPfuse D2HGDH-GAL3ST?2 [39]
EricSeript FOXPI - RYBP [40]
STfusion SLC4543-ELK4 [46]
PCR ESRRA-Cl11orf20 [61]

5 BESRE

Rt % — AP B AR A&, A RNA A
IS IFSE A B4 IR IS, ARSI B 35 iE T i
TR R AR o IANARHIE A G2 FH 5 1A 4%
A153H7 . FISH #| SOAPfuse 55 iy 8 1t I 77 7 ik AE R
NIRRT . AUSIARE . SR AN Th R AR Z
B A RNA 7 I PCR 45 J5 ik s D) 351k
HESE, FIHASFhOIBESE g AL T HA I YI6e .

e 38 5 B R A R e e {754k & RNA fig
U DARAAS . P v 0 U A, (EAG
T AR BRAEER AT . Fes Ay . REEAR
JEAFREL, Y ORI BT IS, PR
FISH J5 vk HAEHIF RNA A1 5 o il 1 0 5y ik
SOAPfuse & FHPE 8w o F34b, HLERIEJ7 ¥ 40
PCR. EFfAGHHEEE HL 1K AN Sanger Y 7 i FAFAE P
PIREY I, A —E BT | AT RS
PEAR T, AR DRMBER IR S RNA . HIliE i DNA-
seq B 194D LY IE LN NanoFG ™', k& RNA 146
WA SRAFAEVE Z . 5346, HOR S RNA
(circular fusion RNAs) [ & B XS A Ak I T L
TR 7 B, AR B AR K Y R
AN EERUT 5 B B O N R Y AR R R

ARSI H AR B I — R s T
IXEE[A] T, PacBio 24 H] Y SMRT VE S =R F 4R
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Abstract Chimeric RNA is a fusion transcript comprising of exon fragments from different genes. There are
three splicing types: chromosome rearrangements, trans-splicing, cis-splicing, and the recently mentioned circular

chimeric RNA. The traditional methods for the detection of chimeric RNA includes chromosome karyotype
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analysis, FISH, DNA microarray, etc., but their specificity, sensitivity and accuracy for the detection of chimeric
RNA are poorly understood. With the development of sequencing technology, second-generation sequencing
technology has shown strong data processing capabilities and can detect chimeric RNA through high-throughput
sequence analysis. Currently, detection methods making use of high-throughput sequencing datasets includes
FusionCatcher, SOAPfuse, EricScript, efc. For validation of the detected chimeric RNA, the commonly used
methods include PCR, RPA, agarose gel electrophoresis, sanger sequencing, efc. The development of newly
introduced techniques has led to the discovery of different novel chimeric RNA, the third and fourth generation
sequencing has also been developed and nearly mature, and the sequencing technology taking PacBio as an
example has also brought a new dawn to the discovery of chimeric RNA, but each of them has its advantages and
disadvantages, mainly focusing on its cost, false positive rate, detection time, efc. This paper basically describes

various different techniques that can be utilized for the detection and validation of chimeric RNA.
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