
Data S1. Sequence information. (A)  KPNA4 sequencing 
profile. (B) LINC00467 sequence and LINC00467‑Wt/Mut 
fragment. (C) KPAN4 3'‑UTR sequence and KPAN4‑Wt/Mut 
fragment. KPNA4, karyopherin subunit α4; Wt, wild‑type; 
Mut, mutant; UTR, untranslated region. The bold and under‑
lined text at the top and bottom of the sequences represent the 
indicated restriction sites.

(A) KPNA4 sequencing profile

NheI restriction site

CTA GCTAGC ATG GCG GAC AAC GAG AAA CTG GAC AAC 
CAA CGG CTC AAG AAT TTC AAG AAC AAA GGC CGC GAC 
TTG GAG ACT ATG AGAA GAC AAC GAA ATG AAG TTG TAG 
TTG AAT TAA GGA AGA ATA AAA GAG ATG AAC ATC TCT 
TAA AGA GAA GGA ATG TAC CAC ATG AAG ATA TCT GTG 
AAG ACT CTG ATA TAG ATG GTG ATT ATA GAG TGC AAA 
ATA CCT CTC TAG AAG CTA TTG TTC AAA ATG CTT CAA 
GTG ATA ACC AAG GAA TTC AAT TAA GTG CAG TTC AAG 
CTG CTA GGA AGC TTT TGT CCA GTG ATC GAA ATC CAC 
CAA TTG ATG ACT TAA TAA AAT CTG GAA TAT TGC CCA 
TTT TAG TCC ATT GTC TTG AAA GAG ATG ACA ATC CTT 
CTT TAC AGT TTG AAG CTG CAT GGG CTT TGA CAA ACA 
TTG CAT CTG GAA CTT CTG AAC AAA CTC AAG CAG TAG 
TTC AGT CCA ATG CTG TGC CAC TTT TCC TGA GGC TTC 
TCC ATT CAC CCC ATC AGA ATG TCT GTG AGC AAG CAG 
TGT GGG CAT TGG GAA ATA TCA TAG GTG ATG GGC CCC 
AGT GTA GAG ATT ATG TCA TAA GTC TTG GAG TTG TGA 
AAC CTT TAC TTT CCT TCA TAA GTC CAT CTA TTC CTA TAA 
CAT TCT TAA GAA ATG TTA CTT GGG TTA TGG TCA ACT 
TAT GTC GCC ACA AAG ACC CAC CAC CAC CAA TGG AAA 
CCA TTC AGG AGA TTC TTC CAG CCC TTT GTG TTT TAA 
TTC ATC AC ACA GAT GTA AAT ATA CTGG TAG ACA CAG 
TCT GGG CCC TCT CTT ACC TTA CTG ATG CTG GCA ATG 
AACA AAT ACA GAT GGT AAT AGA CTC TGG AAT AGT TCC 
TCA TTT GGT TCC TCT GCT CAG CCAC CAG GAAGT TAA 
AGT TCA GAC TGC TGC ACT TAG AGC TGT GGG CAA CAT 
TG TTA CTG GAA CTG ATG AGC AAA CAC AAG TAG TTT 
TGA ACT GTG ATG CTC TTT CAC ACT TCC CAG CAC TCC 
TGA CAC ATC CCA AAG AGA AAA TTA ATA AAG AAG CAG 
TGT GGT TCC TCT CCA ACA TCA CTG CAG GAA ATC AGC 
AGC AGG TAC AGGCAG TAA TTG ATG CCA ATC TTG TAC 
CAA TGA TAA TAC ACC TTT TGG ATA AGG GGG ATT TTG 
GCA CTC AAA AAG AAG CTG CTT GGG CCA TAA GTA ACT 
TAA CAA TTA GTG GAA GGA AAG ATC AAG TGG CTT ACC 
TTA TCC AAC AAA ATG TTA TCC CAC CTT TTT GCA ACT 
TGC TGA CTG TAA AAG ATG CAC AAG TTG TGC AAG TAG 
TAC TCG ATG GAC TAAG TA ATA TAT TAA AAA TGG CTG 
AAG ATG AGG CAG AAA CCA TAG GCA ATC TTA TAG AAG 
AAT GTG GAG GGC TGGA GAA AAT TGA ACA ACT TCA A 
AA TCA TGA AAA TGA AGA CAT CTA CAA ATT GGC CTA 
TGA GAT CAT TGA TCA GTT CTT CTC TTC AGA TGA TAT 
TGA TGA AGA CCC TAG CCT TGT TCC AGA GGC AAT TCA 
AGG CGG AACA TTT GGT TTC AAT TCA TCT GCC AAT GT 
A CCA ACA GAA GGG TTC CAG TTT TAG GG AT CC GC

BamH I restriction site

(B) LINC00467 sequence and LINC00467‑Wt/Mut fragment

GTG ACG TTC CCT ACG CGG TCG GGC GTT GGG TTT CGC 
GGC GCT CGC CGC ACT GGT TGT TCA GCA CCT TCG GTC 
CGG TTG AGG TTG TCA AGT CGG ACC AAA CAG GTT GTT 
TCTC TGC AGT TTC CAA CAT GGC AGG GAG GTT TAAT A 
GA CAT GGA TAA GAA GTC CAC TCA CAG AAA TCC TGA A 
GA TGC CAG GGC TGG CAA ATA TGA AGA TGA TCC TAT 
GTT TCC TTC TTC CTC ATC ATC GTC TTC AGG AAG CCA G 
AC AGA TTC AAG TAT TGA AGA TGC TGC CAA GGG AAA A 
AT TAA GAA GAA GAG AAG AGA GAA AAC AAA TAA ATG 
GGA AAA AAG AAA GGT GCG GT GAA ACA TCA ATC GGC 
TTG GTC CAC AGA TAA GCG TGT TCA ACT CCC CGA CGA 
GTG GAC AAA ATA TGA AAC ACC AAG AAA AAG AGA AG 
G AAA AAA AGG AGG AAA CAA CCA CAT ATG TCA CCT T 
TC CAA GGA ATA TAA TTC AAT ATC AGA ATG ATT TGG A 
 A G GAA AAA ACC TAC AGG AAG CTA TTG TAG CCT AGT 
G AG GAA GAT AAA TAT TAA TAC AGC CAA TTT ATA GAT 
C AG ACT AAA GAC AAT GATT GGG GCA TTG AAA AGA A 
CA GAT AGA AGA AAT ATT GCA AAG AGG GAC TGA AA  
C TGG GCT GAC CCT TTT GAT TTC CAA GCT CAG CGT T 
T T GGT GTA AGG CGG CCA AAG AAG GAT GCG GAG C C 
C AGC ACT GTG AAG CCT ACA AAA ACA TTG ATG CGC T 
G G CTT GGG GAT TTG AAT TTG AAC ATC TTT CAC ACT 
AAG TTC AGA CTC ATG AAA CCA ATC TTC AGA TGC TCT 
GTA AAC CAC ATA ATA AAG AGT TTG GAA ATT ATA TTT 
TGT TTT TGA AGG CCC ACG TGC AAA ACT TGA GAG CCT 
CAA GTC CAA GCC AGT TGT GGC AAT TCT AGC CTA CTT 
TTT TTT TAT ATT CAA GTG TGT TGT AGG GAA GGA GGA 
GAA TAA GTC TGC TTT CTT GAA TAT TAT GCC TAA TTA 
ATT ACG TAT AAA ATA CTT TTA CCA AAG TTC TAT GCA 
AG GTA GAA GAC TTA CAG ATG GCA TGA AAA AGA TAA 
AGT CTT TTC CAT GTT TTT TTT TTT TTT TTT TTT TTT T T 
T TGA GAC AGA GTT TCA CTC TGG TCGC CCA GGC TGG A 
G T GCA GTG GGC CAG TGT CGC CTC ACG GCA ACC TCC 
G C C TCC CAG GTT CAA GTG CTT CTC CTG CCT CAG CCT 
C CT GAG TAT CTG GGA CTA CAG GTC CAT GCC ACC ACA 
C C C AGC TGA TTT TGTATT TCT AGT AGA GAC ATG GTT T 
CG CTA TTT TGT CCA GGC TGC TCT CGA ACT CCT GAC C 
T C AGG TTA TCT GTT CCC CAC GGC ATC CCAA AGT GCT 
GGG ATT ACA GGC GTG AAC TAC CGT GCT TGG CCT CTG 
TGT ACT TCT TTT TTG TTG TTA TTG TTT TTG AGA TGG A G 
T TTC ACT CTT GTC ATA CAG GCT GGA GTG CAG TGG C G 
C CAT CTC AGC TCA CTG CAA CCT CTG TCT CCT GGG T TC 
AAG CGA TTC TCA TGC CTC AGC CTC CCA AGT AGC T GG 
GAT TAC AGG TGT GCA CCA CCA CGC CCA GCT AAT T T 
T TGT ATT TTT AGT AAA GAC AGG GTT TCA CCA TGT T 
GG CCA GGC TGG TCT CGA ACT CCT AAC CTC AGG TGA 
T CT ACC CAC TTC AGT CTC CCA AAG CGC TGG GAT TAC 
A GG TGT GAG CCA CCG TAC CTG GCC CAT GTA CTT CTT 
A CT TAG TTT TTC TTC CCG CGT CTT ATG TTT ACA TTT 
GCA  ATT ATGT CTT CTT CTT TCA  ACA  AAT ATT ACA GGT 
T TT CAT AAT CTC AAA TAT TT GTT TTT AGAG CAT GAT G 
T A  A TGTT CCTT TGC ATT AGG TAC ACT GAT TGT GGG T T  
T CCA  ACA  AAA  AGT TTTC AGG TCT AAA  AAT GAT CAC A  
T C ATG CAG TAT ACC CAG GAA TCA AAC CTG CAC ATC T A T  
CCC CTA AGT CTA AAA ATGA AAG TTG AAA AAA ATA A  A  
A ATTA TAT AA GAA AAA AAT TAT CAC  AGT GTT T T A TAA  
AAT AAG AAA GCA GAC CAC GCG TGG TGA CTG AGG 
CTT GTA ATC CCA GCA CTT TAG GAG GCC AAG GCA GGC 
GGA TTG CTT TAG CTC AGG AGT TTG AGG CCA GCC TGG 
CCG AAA TGG TGA AAC TCT GTC TCT ACA AAC ACA C AC 



ACA CAC ACA CGG TGA AAC TCT GTC TCT ACA AAC ACA 
CAC ACA CAC ACA CAC ACA CAC ACA CAA ATT TAG C CA 
GGC ATG GTG GCA CAT GCC TGT AGT CCC AGC TAC T C 
G GGA GGC TGA GGT GGG AGG ATT GCT TGA GCT TGG G 
AG GCA GAG GCT GCG GTG AGC GAA GAT CAC ACC ACT 
GCA CTC CAG CCT GGG CGC CAG AGC AAG ACT CTG TCT 
ACA AAA AAC AAC AAA CAG AAA CAG CAA TTT GCC A G 
G TAA GCC TTT TAT GTT GCC TTT GAT AGT TTT ATA GAT 
C CT TGG GAT TTT TGC TCA CTT AGG TTT ATG ATT GAA T 
GT GTA TCC CAT CTA ACT GTG TAC TTG ATA TTT GCT TTT 
AAA ACA AAC TCC TGT TAG AAG TAA ATG TTG AAA GAG A 
GG GCT AGG TTG TTT TTT TTA TAT TCA TTC AGT CAT T GA 
TTC ATT TAT TTA TTT ATT CAG GGT CTT GGC TGT GT T ACC 
TAG GCT GG AGT GTG AGA GTA TGA TCA TGG CTC A CT GCA 
GCC TAG ACC TCT TGG ATT CAA ATG ATG CTC C CA CTT 
CAG CCT CCC AAG TAG CTG GGA CCA CAG GTG C AC ACC 
ACC ATG TCC AGC TAA TTT TTA GAT TTT TTT G TA GAG 
ACA TGG TCT TTC TGT GTT GCC CCG GCT GGT C TC GTA 
CTC CTG GCT TCA AGC AAT GGC CCC ACC TTG G CC TCC 
CAA AAT GAA GAT TAC AAG TGT GAG CCA CTG T GC CTA 
ATT GAT TTT TTT ATT GGA AAT TTT GAT ACT G T T ACG T 
T G TCA CTG AGG CAG ACA ACT TAA AAA TAA T C T TGA 
G  T A TCA TTC TGT GCC GAT GTT AGA ATT TAA T A T GCT 
GTT CGT AGG CCA GGC TCA GTA GCT CAC GCC T G T AAT 
CTC AGC ACT TTG GGA CGC CAA AAG CAG GAG G AT C 
T C TTG AGC CCC CAG GAG TTT GAG ACA AGC CTG G GC 
AGC ATA AAG AGA CCC CCA TCT CTA AAA AAA AA A AA 
ATA GAA AAA TTA GCC AGA CAT GAT GAT GCC AAC CTG 
TAG TCC TGG CTA CTT GGG AAG CTG AGG TAG GAG GAT 
CGC TTG AGC CCA GGA ATT TGA GGC TGC AGT GAA CTA 
TGA TTA CAC CAC TGT ACT CCA GCC AGG GTG ACA G AG 
CAA GAC CCT ATC TCT AAA ACT ATT TTT AAA AAT A AA 
ACA ATA TGT TGT TCA TAT TAT CCT AAT GTA GTG T TT TAC 
TGA ATA GAA TTC CTT AAA GGA TTC TTT TCC C C A AGG A 
TA TTA ACT CAA GGT AAA TTA TAA TAG GAT T G C AGA TAA 
ATT AAG CAT CTT TAT CTT TGA TTA CAG A G A TAT TTA GCA 
TAT GAC TAT AGA TAA TTT CCC CTT C A T A TT TTC TTG GGC 
TTC TAG TAT TTA TGT ATC AAG A A A A TT ATT TCC TTA TGT 
TTG AAA TGG TGA CAT TTC T G A A AT GTA CCA GCA GAG 
GAT ACA GGG ATT TTT G TT T GT T TT TCA TTT TCT TAT TTA 
CTG AAG AAA TAA AGG C AT T TT AGT TTA TAA ATG GACT 
GTT TCT TTT TTC C A G GAA AAC TAA TAT TCA TAA TTA T G 
G GAA AAC CGT G G T CTC T TC AAA AG

Inserted fragment

LINC00467‑Wt

5'‑KpnI

GGG GTA CCG CAA TTA TGT CTT CTT CTT TCA ACA AAT A 
TT ACA GGT TTT CAT AAT CTC AAA TAT TTG TTT TTA G A 
G CAT GAT GTA ATG TTC CTT TGC ATT AGG TAC ACT G A T 
TGT GGG TTT CCA ACA AAA AGT TTT CAG GTC TAA A AA 
TGA TCA CAT CAT GCA GTA TAC CCA GGA ATC AAA C CT G 
CA CAT CTA TCC CCT AAG TCT AAA AAT GAA AGT T GA A 
A A AAA TAA AAA TTA TAT AAG AAA AAA ATT ATC A CC T 
CG AGC CG

XhoI‑3'

LINC00467‑Mut

5'‑KpnI

GGG GTA CCG CAA TTA TGT CTT CTT CTT TCA ACA AAT 
A TT ACA GGT TTT CAT AAT CTC AAA TAT TTG TTT TTA G 
A G CAT GAT GTA ATG TTC CTT TGC ATT AGG TAC ACT G A 
T TGT GGG TTT CCA ACA AAA AGTT TTC AGG TCT AAA T 
TA GTT CAG AAC TAC GTC AAT ACC CAG GAA TCA AAC C T 
G CAC ATC TAT CCC CTA AGT CTA AAA ATG AAA GTT G A 
A AAA AAT AAA AAT TAT ATA AGA AAA AAA TTA TCA C 
CT CGA GCC G

XhoI‑3'

(C) KPNA4 3'‑UTR sequence and KPNA4‑Wt/Mut fragment

AAA GAT GTT GTG GAA GTT AGG TAC AAT GCA GCA CTG 
AGA CAT ATA TAT ATA TAT GTG TGT GTG TGT GTA TAT G T 
G TGT GTG TAT ATA TAT ATA TAT ATA CAC ACA TAT ATA T 
AA AAA GGT TTG ATC CAT CCA GCT TGG CTC ATG GGA T 
CT GCT GCT GCA TTA ATC GGG AAA GAA AAT GTG AAG 
A T T TCA TTT GGA ATC ACC GAA AAT GCC CGA ATG AGG 
T C A AGA TGG CGA GTG GGT GCG AGT GAG AAT GAG TG 
G C A A ATG TAA TGA AAA CTT TAC ATG GAT GCT TA TTT 
A G G TTG TTC AAA GT AA AA AGG GCT ACA GGT CAC AG 
A T CT CCA GTG CC TGA GAA GGA ACA TTG ACT TAC TCT 
A T A TCA ATT GAG GGG AA AGT GAA GTA CTG TC ATC T T 
T A AG CC TTG TAA GCA TAA AAG AAA ACA GAA TGC C C 
A T AT AAG TCA AGG AAA TGA GCC CAG GCC TTG CTA T G 
A A GC AGT GTG TGA ATG GAC GAT GTT GAA TGA ATG T C 
T G GC TCA GTG AGA GAG CCA GGT TCA TCT TTC AAA T C 
T A GG GCT CTT CAC TCA TGA AGC AGA CTC CCT AGT C C 
T G GA GTG ACT GTG TAC GAG AGA GTG TTT GTG GTG C T 
G T AT GTG AAC GCA TGC AAG CTT GAT TCG CCT GCA G 
G G G CT GAT AAC AAA CC TAG TAA ATC ATC AAA ATG A G 
A T CA CAG GTG TTA ATG TAC ACT GGA CAT GAA AAA A A 
A A AA AAA GAC CGG TTT AGC AGC AGA CAT TGG TTT A 
C T C TG CAG CCT GTG TTT TCT ATT TTC CCT CT CCT TCC 
CTA C CC CAC TCC CTT TTC TTT TCT TCA GTT TTT ATT T 
AC TTT A CC TAG TAT GGC TTT TTT AGT TGT TTC TCA A G 
T CAG A A A ACT TCA GGA AGG TTT CCC TGG CAT TTG CA 
C CAG A T G AAT GTT TGA TGC TAT GAA AAG CTT TCC ATA 
T C A T C A AAA CTA ATT GTG TAG AT TTT TGC ATG AAA A A 
A ATC A T A AAT TTC CCT CAA AAT AGA CTG TGT TGC A T A 
CAC A A G TTG CCA TAA TAG TAT AAA ACA ATA AAA TGT G 
CT T A  A  AAG GCC ATC CTT TTC TTT TCA GAG TTA  ACA T A 
A  A GA T CT TTG CAT GAG ATA  AAT CTA CAG CAT AGT T C A 
TTT TTG A T T TTG TTG AAT CCT GTA ACG AAG AAG A A A 
AAG TTT C AG TTG TGA TAG AAT ACC GTG CGT GTT T A A 
ATG TTA C TT GTT TTC AAA CTT TGT TTT CTA TGA AAA T 
GA TAT G G A AAC TTC AAA ATG GAA TTT GGT GCA TAT G 
T A CTG C T G AAT AAA GAC CGG TGA AGA GGT TTG AGT A 
C T GTA C A A ATC AAG TAA TGG TTT GAA CAA CTT TAA T 
A A TAT G C C TAA TCT GTT CAG TTG TTT AGA ATC TTT T T 
A TCT TAG A TG TAG GCA GCC ATG AAC AAT CTA TTT T GA 
GCC ACT T TA GGA GAA AAC TTT GTA TTT TTA AAA CTT 
GCA TAA A AG TTA TGC AAG TGT TTT TTA TAA ATG GAA 
T AA TGC C TC AGT TTT GAG GTT ATG CAC ACT AAA TTA 
A AT GTG A CA TAA ATT AAT TG TAA AAA TAA AAA C TC 



TTT ATA A GG TGG CTC ATT GTA GGA AAT CCT GTG C CT 
TCC CCT T

Inserted fragment

KPNA4 Wt

5'‑KpnI

GGG GTA CCG GTT TCC CTG GCA TTT GCA CCA GAT GAA 
T GT TTG ATG CTA TGA AAA GCT TTC CAT ATC ATC AAA 
A CT AAT TGT GTA GAT TTT TGC ATG AAA AAA ATC ATA 
A AT TTC CCT CAA AAT AGA CTG TGT TGC ATA CAC AAG 
T TG CCA TAA TAG TAT AAA ACA ATA AAA TGT GCT TAA 
A AG GCC ATC CTT TTC TTT TCA GAG TTA ACA TAA AGA T 
CT TTG CAT GAG ATA AAT CTC GAG CCG

XhoI‑3'

KPNA4 Mut

5'‑KpnI

GGG GTA CCG GTT TCC CTG GCA TTT GCA CCA GAT GAA 
T GT TTG ATG CTA TGA AAA GCT TTC CAT ATC ATC AAA 
A CT AAT TGT GTA GAT TT TTG CAT GAA AAA AAT CAT A 
AA TTT CCC TTA GUC ACG GAC TAC GTC ACA CAA GTT G 
CC ATA ATA GTA TAA AAC AAT AAA ATG TGC TTA AAA G 
GC CAT CCT TTT CTT TTC AGA GTT AAC ATA AAG ATC T T 
T GCA TGA GAT AAA TCT CGA GCC G

XhoI‑3'



Figure S1. Examination of transfection efficiency. (A) Knockdown efficiency of the miR‑217 inhibitor was validated by RT‑qPCR. 
(B) Overexpression efficiency of LINC00467 was validated by RT‑qPCR. *P<0.05. RT‑qPCR, reverse transcription‑quantitative 
PCR; miR, microRNA; NC, negative control.


