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K related with tumor pathogenesis and progression
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[ Abstract]  Over the past few decades, the classification of oncogenes or tumor suppressor genes has been an
important topic in cancer biology. However, it is difficult to classify some genes. Heterogeneous nuclear ribonucleoprotein
K (HNRNPK) is a nucleic acid-binding protein, which is involved in the regulation of gene expression, signal transduction
and many other cellular processes. In recent years, it has been found that HNRNPK is overexpressed in many types of
tumors, and its overexpression is negatively correlated with the prognosis of patients, suggesting that HNRNPK may play a
role as an oncogene in tumorigenesis. In contrast, however, HNRNPK has also been considered as a tumor suppressor gene
in acute myeloid leukemia ( AML). Therefore, in this article we summarize and discuss the recent progress in the
molecular functions and regulatory mechanisms of HNRNPK in tumorigenesis and progression.
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BUE AT RE BN DI RE R RES R . SR, IX 7326
FEASBE AN S B e S 4 PR 3R 8 P S B0y S 2R, 4
p53 e W E O AL (H 25 %) p53 ) 4 i
IBE R A BIE 52 J5 IR W1 R — A 9 7 19 10 9
HP

T kB, S R OB B K
( heterogeneous nuclear ribonucleoprotein K, HNRNPK)
TERIIR 1) 6 A e Je e it v 4 T A I (EL AT AR e
P F 2o e B N i 2 Y, AR Z 9T g g
71 HNRNPK LA 1875 i 2 2 R0 e 410 i 3 i 4
AE T, 2 3 1K R 2 1k 3594 3 S5 20 0 4 78 40 o)
JATRORIE o Il PR i P AT A W) A e, 1 25
EN 7N NG TR S S S R ol 2 |
JwseE K W 8 B L IE P HNRNPK 4% 36 i 25 R Y
fate, Hoad k5 Mo A kR & BE &M
Xl A Mk BE R A IS (acute myeloid
leukemia, AML) FHF 5% H , H) & 5 400 9 55 (R £ (4
HNRNPK A% 37 B A 2 /N B 5 i AML Kk B2
AL B g5 A E R A AH M A RN I R BE R
HNRNPK FF A GE fa 51 30 53 2 Oy 98 i [N sl 4 988 2
P ARSCXT HNRNPK B 78 iR A A 2 Jie v B 43
e S AR AL 2E 17 2534, O 41l T i HNRNPK
A ZhRESR fE—E R R

1 HNRNPK HI&#4 S

HNRNPK J: P60+ 9 5 4 4 1k ¢21.32 ~
q21. 33, P AT ST , it 2 (R A AN — R A%
EARBGR R Z —, %A 3 35 RNA F 4
DNA 45461 K AR IX, &4~ K AR X H 65 ~70 4
FIRRA N, HNRNPK & A — 81 1% & A
WA B A e 5 5, B — A1 0L 5
RZILE AR FREE B, KRR X Z [
A —ELS LAY X 3K, & HNRNPK 5 H B4+
PEARSS G EZE X, 135 DNA  RNA DL KA B AR
FHEE . HNRNPK A48 DU BE£6 4 BT 344, 59 45244
1 558K 2 ZEE M C 5T 5 ~6 MEIEMAYE
S BYEAR 3 4 7E C il S8R 1 2 AHX R
RS 111 ~ 134 {7 2 SE W, T () 43 F & 48 ~
51 x 10°, SRIAEES A i) SDS-PAGE BEE H ik
H Jf HNRNPK 230 66 x 10° K/ — 5545 il
¥ HNRNPK 23 66 x 10° F1 64 x 10° K/NALSE
B R 4 3 O B HNRNPK (%) 59 82 4k 3
a4ttt

2 HNRNPK 94 FIhgE

HNRNPK FRRIR 5 45 A WK 17 48 55 41
TS 2 A REE T, U HE — e e & K1,
Z 5 T ENERREE G5 FER 2 MR,
f34% HNRNPK F# s 084 RNA 0 T RTE 3, DA
P IER L RE
2.1 HNRNPK £ 5%#Fifiz

HNRNPK fE i 5 H 465 5 B EE DNA 4545, DA
DNA-fE H & & W 192 0 #7585 W 5% 5,
HNRNPK A] LUIAE by 5 55 3800 DR 5 S 0 il 195
S5 S P a2t 45 A 5 SRS c-mye
BRCA1 (eIFAE . c-Src ,CHRNA4 %5 | 5 s 4040 A g
W IE 3T CcD43 R H R 3h 1", HNRNPK X 4%
SRR YRR T 28— 4 R W2 L 3l 3 e i 4 X (CT
T BT R CT TTHERY R . c-mye BIJS
B+ L 150 bp &b & A 5 4~ CT & & JF 41,
HNRNPK B3 35 57 513X — )3 8 7 X389 CT o i,
DL CT JG 4 4K #t /Y 208 45 3% [ g &kt
HNRNPK 7] L3 o 55 &% CC B4 &, s
DNA 119 G0 45 46 Sk ST 045 P9 Bz 4 i 26 PR 1)
FikM ) HNRNPK £ pS3 BLE R, e VA
DNA #ifhiE sl # v ¥ 5 L /E . DNA i
PiREfH HNRNPK K861 b 4% 43 55 3] pS3 T Wi & A
HEsh 7 b gEmi A gk dn p21 . HDM2 .C/EBPa L) K
C/EBPB )ik, HNRNPK F i # 1k /0> p53 54
SE, NI 5 20 DNA 03403175 3 A0 400 it J0 303 45
HNRNPK SR AU AMIE AR RE IS S p21 BIFE, Pimzy
Y nutlin 5 MDM2 454 )5, AJ LAE - ] HNRNPK
(B fige A p21 3 S AE R EAT T A A
2.2 HNRNPK £5 RNA Byin TR &%

HNRNPK () K [RlJE X AE S RNA B $E4H K19 4
T4, 2 5 RNA [ 2k 20 55 8, 40 968,
SRp20 . Bel-Xs . G6PD 277 HNRNPK fF H % %
W25 ZMEA M #EL A, HNRNPK AT LLE
5 EF-1a DL el FAE 15 8h T X454, 36 &
2oy ) D BN a LD 0 AN ¥ | E2:5 v
feat B HNRNPK 384 5 p21 mRNA /) 37 s lE &
PEIX 25 il p21 B98I, HNRNPK 9 C Ui 7%
H—BUE & AT X385, B85 Sre KM SH3 45443k
AEAEH, Fr 2 PERE e-Sre, [RIAT HNRNPK A9
FARFRIEPL IR 1L, W50 T HNRNPK 5 RNA 119
SEETEE, ) 15-15 %A AL (15-lipoxygenase ) 4 [A]
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(LOX) mRNA 1) 37 i JE B8 35 X 19 43 1k 98 42 oo 1
(differentiation control element, DICE) 254, R K
DICE % mRNA 19 #1 #il /E FH 3 2%, DA i 98 i 0 i3
UL I
2.3 HNRNPK Wi RF1EH

HNRNPK it [ & i 5 st Ja i 5 H e
Sy FRIF AR B DR, A0 dE TP 34k 22 F AR
WEIRAL . RS &R R I HNRNPK 41 i 434
I 5 c-Sre W AH B /R H L 3G 58 pS3 Y % Sk T
PEI4-200 SR S EY DNA 1455 5 HNRNPK
422 (SR I 272 Ak R HE T pS3 MG kI
PEMESR 2 AR 1 R RN AN I A A
HME St HNRNPK A922 5552 R S I S R vk ik &
AR AL, H—Se gt 2 55" | MEK/ERK
W BE I TE L 5 30 HNRNPK 19 284 v 5 353 v 22 4%,
R I wEIR 1k , X HNRNPK (A4 W12 DI RE AT 2 5 c-
Sre 3& 42 AH L, P8 5 7E 40 8 8 E A7 M B K
LD,

3 HNRNPK 5pfiiE

HNRNP 155 H a5 A Z8 4 A i i s 2 9
BYIFHC , Z R0 R 8 BURN & R #8551 R 15 B 1
A, KZXT HNRNPK 5 i 09055 S 24k
T R 2B 3 A SR AR (1 5 B % 4 928 20 Ak 43 AT 45
B Y4 IE HNRNPK 525 Bl 9 | 5 R | i 47 i
S PREZ | T IR A AR A R g Y L 2
R HSR HNRNPK 76250 vh 2 8 235
I H 5 g 8 B B AH DG, 278 HNRNPK (194 5%
KA AR KA — A BUE LR T Re. AR,
HNRNPK A5 A R A ZE AML 4 i — A~
FEIE AR 3 A, AT W R AE 2 D A 1K1 1 ( The
Cancer Genome Atlas, TCGA) # 7~ T HNRNPK %)%
A5 HA B AML ZERRE T (BAANE#E HNRNPK
AR5 i T SO T B3 0 iR S & 45 B ) R L
TRIGPER
3.1 HNRNPK 5ME% &

HNRNPK 255 2 Fj i 3 R ) 319 2k IR 1% 2% 38
PR AR A R 3G E | 3 2, 5 2R I kA R
£ ¥ Ostareck-Lederer 27" JIEB] T HNRNPK fig &
c-Sre FHEAEFIE T EBOLHOE , I K c-Sre B 1L
HNRNPK 1] KH3 454 555 458 0o i 2 W2, fif jf 2%
HNRNPK & 4532506 , -l 5 DICE 454,
TS R PEMLT . HNRNPK 785 5% Fl il 2e K F 1

B BERZIA c-myc MOTE M, ZEMR N HPSEE0 vhuE B
T c-myc JH Bl T HIWMERE & L X (CT Jolh) 454,
PE comye BORESE S UM | A5 98 AN R 2 £
FIMA LU HNRNPK (5 2358 8 Bl c-mye 7KF-
Fhap 33 2E I 418 K A, Tell LA —Fh
HNRNPK & i 14: JE X #1& GoPD, 342 ¥ G6PD (1)
AR RNA N T KR (il 1M 55— J7 1 9096
FEH A% 11 PTEN 5 HNRNPK JE S E &9, M
HNRNPK % G6PD HifA& RNA #985HI/EFH , WA i 4 1
JFSER 0 &A= IR SCRTIR , HNRNPK 5 pS3 RAP»
[FfE 2 5997 DNA #ifiie 2, HeeidEa A 51y H
Sefb MR RRATZ B AL LA K 22/ P R R R AL 1 i
H5 p53 B My, R RS S S,
HNRNPK 1E R 5% 5k K, BB el FAE J5 3+ X 345
& WA 5 p21 mRNA 19 3 Sk BIIR X454,
POl p21 AOBEPE SN B LG  A0AE S 24 LA R iR
JERE2Y I, HNRNPK H B 7K - 1) 28 1k 5 s 5%
Jei WG R 0% 19 ke 2 1) L 2% K B 1
3.2 HNRNPK 5phigstss

HNRNPK FJi (4 5% 8 A5 % V1B & . Inoue
S DOV L AL DI RE B T vk 1A &R | ik Y HNRNPK
AT REAE N —FP e 5 A A0 C 3 (1, JHLAE M N 1
REZ N MM SR R EEZEH, Gao
ZEPTIEB] T HNRNPK fE#S 475 Ras-Raf-MAPK {5
S IF H R AR I (2 22 5 B rhol S B MR
) 35 I3 4 Js B 11 8l 30 i 2 MMP3. Fl MMIP10 , {12 i
Jile 1) % A2 B % %o Strozynski 2558 58 i X i) Ha, Bk
A Bt R & I8 HNRNPK 75 5548 40 385 19 21
JirbE ek H A ] HNRNPK ()2 15 BEA% 10 i 3k
SR AN R A ) R RS B ) R T RES 5 T
Sk SRR 20 Mg 1Y) 5% #2172 . HNRNPK (9 i 9% 5%
A 0 R BN R A M R 1R 2B R Y N
5T HNRNPK 78 ifidis 7 & kb K S0 <8 U 2%
( +) A s A SUrh B S AL = KA 2R IR (65% )
TEH 8T RPEXT B4 H HNRNPK f BH P 6 1k %
WA (33. 3% ) , iz 58 5275 HNRNPK 7 filifig 1) &
AR EEAE A, RIEHZ 5T & B HNRNPK 7£
e e B SR I AL AL (R AR L 4 + SCRE V&%)
HA R R P 20k R T L ZE Il L RS ik R 4
T 2R IA TR B 387 JL & R A VT i 5 R i
FHIET

Moumen %50 3 3 8 R 4L oF BF 5 & B
HNRNPK DX DNA #5145 15 5 i ATM 5 ATR ¥4
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(77 2, 76 DNA 451 45 B RE 9 P il i 5 3 3K
HNRNPK 2k G828 p53 S ILH 54 s 205, I 51
J& DNA 4505 5 500 240 1o J5) S BEL#T 6k B2 . DNA #5147
P53 [ HNRNPK 19 /N 72 R A 56 & i ( small
ubiquitin-like modifier, SUMO ) 7E 1 , BEASH Y pS3 Y
FESEWOE T, 3 AN 5T £ W HNRNPK 26 44
296 (i A5 299 1A 2 B 1Y W B4k 30l TR e T
W PKCS A3 155 302 1 22 A BR Wi iz 4k, i fff
DNA 51455 5 209 40 i 98 129k 2>, $ 7Rk HNRNPK 7]
REAEDLYA T S b Je 240 P v ki 0 0 T 0% 2ok B rh R
FEAE A Chen J55 78 510 g5 19 BIF 5% v & 3R
HNRNPK #2598 55 W AP0 8 T 3 X L 3 he i 1
e, IERA T HNRNPK RS HUAT-3E ) FLIP )5
TE G R EOLE RO . S H MR ER D
RIKEEAE g5 RNA CASC11 @1t 5 HNRNPK A
HAER 0% WNT/ B-catenin 18 % , T2 45 B W
TR SRS
3.3 HNRNPK 5phigmizy

VT BB B HNRNPK 1] 8 -5 Jib 8 20 i A Tif 25
PEEA MM . Eder 451 75 WM 2 46 2090 41 il
Hk B, MAPK 3 % 1) 7% 14 5 HNRNPK (%)% 35 BA
HASEME, B 2k b B NRAS 2875 (1) 24 (0 208 40 i )5
HNRNPK £ 71 s A o 35 O ) i i SR 42, I 5
AR ORI 32 $E e 40 ] HNRNPK (133K
5522 ZL 5005 A6 (%) 48 i A8 F 5 8 5 B0 ( mitogen-
activated extracellular signal-regulated kinase, MEK)
IR 240 16 0 R T AR A FHARAF , MEK 4100 i 770 i
T HNRNPK [y33k , DITT 5 5 2 36 FH AT LA ik 2 48
IR T S A i T U 5 LA 4 M i 2
(AT SE 2 B AL &5 5, KRAS 2875 1) 45 1. W i
A, 52 A0 FE HNRNPK B b, Mm-S 24
L7 i 52, MEK 4101 i 57 4b 38 f5 58 T 4 HNRNPK
(FRIR , DT 3G 58 7307 B0, HNRNPK 7E AML
Tt 245 119 £ B Y D B 24 1 20 i R e g Rk
B ] A0 HNRNPK (1438 15 B A2 33 57 it 24 79 48 i %o
B85 28 AT T 32 14, 55 40 ik % 3 HNRNPK 7] fg:f
VAN A S T R R A A R il
PR R H1299 2853 s SR AE IR A0 G PR T2 5 =
i & (tumor necrosis factor-related apoptosis-inducing
ligand , TRAIL) 4t 3 J5 | HNRNPK M\ g #% 11 Jfd 3% %%
¥ JFTEMIIR 5 GSK3B AH E AR, Il H A 9
P22 F R B IR AL, T8 o-FLIP 211, S 304
Jfax% TRAIL = £E i 32407

3.4 HNRNPK 5piEi&Tr

VT BEAE AT BF 57 & B — 6 25 40 B 43 i 0 0
] HNRNPK ZAEMIERHOR . EDBE NS0 L BE4R HL
YIREE e 25 1 04 2% 473 I g 4 e 1, ELRE AR AR N |
HNRFEST I % B 17 28 BT b i A8 A B A AR
e —PiE s A Y5 B A s R 0E5E T
PRIEN BN S 2 P4 B 3 R i B AR DG R
1 HNRNPK \VEGF % 5L i 4 J& 85 A g & ¥ 9t e
R RO A A L E T BN EERE R A
P FP AT B I h Ak & 9, il R R R
AR AR R ) HNRNPK B4 R 9% HNRNPK 4
KA SR 75 5 40 A A 3 BRI, AT & 5 v e 1)
TERMS

4 SEFMREE

HNRNPK 7E M 1 e A 2 Ji o i v 2 4% 22
Yff~ATRe, %1 B AT A AR ISR, 5 SR AR X
HNRNPK 5275 ] UUAE R —A Mg A R J ot A&
FIRBIHE N, HNRNPK 78 b8 (9 % A % e i 72 vh
FIVE FARA o] REARME T 20 SR A sl A B8, 6 H:
SEELE A K RNA  DNA FIZE 1., HNRNPK 7£ K
Sy e v 26k, H 5 BOE MBS 2 0GB
Holih = 2H ZURE S BR 1 T AR N Mg 12 Wi bric )
BIRTRE, 3 A1 e /b m] DA P 5 2% 58 = B 04 R
s PRI 5 2 — 25 B FFE HNRNPK A A 78 7 i
JABRICY) Y T BB . HNRNPK @ 5% /) BB B 82 7
HNRNPK $2 5/h BB A K E B, 2tk 5
FHUNEIEIEEIE , HNRNPK (1) A3 50 BN L fE
NI A KB BEE, [ B S A i 80 e &
WRELIR , iHH HNRNPK W] BEAE IR 2R 50 0% 1 i g =%
IR EEL IR v 47 A i B DR R £ R AR A 0 BT
K Z G it ik HNRNPK [R5 3 R /N AR AD | D) E%
HNRNPK 33 3235 % i & A= Jee (R VR T, [R) Bsf . g
J¥& HNRNPK 33 F st m 254, 25 LR,
HAR T HNRNPK M5B R 2 (A AT 1
i FCAE g At R et VR A B AR 2 1 TAE
BT RE,

SE Lk
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