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Abstract

Acute lymphoblastic leukemia (ALL) is a common hematologic malignancy in children, with one of
the most frequently altered genes being the PAX5 gene. The expression of the PAX5 gene is involved
throughout the entire process of B-cell development, and its alterations include copy number vari-
ations, rearrangements, intragenic amplifications, alternative splicing, and point mutations. The

IR

WEFIH: PO, FER, RER. JLESMEMRENM AR PAXS LR MR D] W) LEHRE IR 5T, 2024,
12(3): 13-19. DOI: 10.12677/acrp.2024.123003


https://www.hanspub.org/journal/acrp
https://doi.org/10.12677/acrp.2024.123003
https://doi.org/10.12677/acrp.2024.123003
https://www.hanspub.org/

B

fusion proteins formed by PAX5 and its partner genes act as competitive inhibitors by interfering
with the normal transcriptional activity of the PAX5 protein in leukemic cells. The PAX5 gene-re-
lated B-ALL subtype PAX5 P80R was associated with a poorer prognosis in childhood cases, and
patients with the PAX5alt subtype were classified as high risk more often than the standard risk.
This review summarizes the role of the PAX5 gene in the pathogenesis of ALL, its fusion genes, and
related therapeutic strategies.
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1. 53|

PAXS5 JE [ J& T paired-box (PAX) it 5 Ik, B8 9 MEFELRF IS, =& B 2K B 4R =
BRI, 2 B A0 SR IR C A I o LI R R — . PAX ERIFE NS B 4
P Ik E 4 1 L A S R B R S R A R AL, B PAX B BRI AR JE, S — N
B IEH RIER G E AT E AR IE R AT, SEUFeRA L], A i3 K7
I PAXS /& B-ALL Wi ILIAR SR R, K2 =9y 2 — B LE RN B9 R AETE PAXS (B8 [2]. %
T PAX5 U2 AR S, O T HMAFER B-ALL ZERTEAL: PAXS5P8OR F1 PAX5alt[2]. PAXS5
P8OR MV 2R 7E A [A] F) BA ZI 7t 5 o 2 L LB AN ] ) il J s, 9 B 55 2t — 2D 7 A e B LI PR 28 S A
S, PAXBalt WA HH TG —HKE, Rl A7 IKZFL SRE DL R3], Bk, T PAXS
BRI 38 AR 1S SORETENLHIN TH 78 B-ALL BRRALHI A PR 2R IR IR 2 L B G HE, AT 4K
PAXS FERITE ) L2 P IR 200 B 1 100098 R T 9 i R AT 450

2. PAX5 7£ B AR A HHHIER

PAXS5 BRI RILTLEF B AR B AR, HREKTS B MK B BAK4]. & it f i
FR PR 1) P PR PRI TP 18 52 B S R I 28 B oA 4], 4G PAXS. IKZFL A EBFL S5 R WA fEH, (A
FRE R A2 pro-B 4HAERER PAXS B A 150 T OREE 13 RIRZR0AE /), 18I & A 40 DX 1 U= w1 24k
R AR R [5]. PAXS 3B B I R A W R AR B 4 A, — 51 _EiH CD19 Al BLNK %5 B 41 ik
SRR IFRIE, H—J7H N FLT3 f1 CCL3 EAE A B A &R 12 RN B ARE R (1IEFE[6]. PAXS5 I
IKZFL 8 R A TN, AR T ARSI SR R (s, Wk B 3244k st iz s
-1, Wi WEFHSE -6, FIETHE-6-BERR I S AN R IIG-2 55, X LR DR g A4 ) A AT SR EDORT 2 1R
[7]. FERER R TR ATP Fd 7= AR R (e i R R A S A K R R R, s EpEiis s a-1
(1)1t P e 1Y OB AR e B A SR AR R A AR, (2F T B-ALL FEEGIEAEA0[7]. 41, PAXS F1 EBF1
HRZ 5 ERIER TR, (H7E Myc Ja# R PER, B EIATY IL-7 {55 A BR8] [9].

3. PAX5 EFE 7 ALL a s
3.1 TR
PAX5 B2 72 B-ALL 1 PAXS #2 TUB A i WWHIE R, I8 W R — AN R, HERYTTER
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RERIA B Z DhREIE W R 1, REOXEEA LB DY REE [10]. 1E B-ALL 1, PAX5 & PEHk R IE H E
Wit S B 240 i JE) B3R 15 PR - CDKIN2A B, CDKIN2B J: [A (1) 58 ik 2 [11] . KEWFFLR I, PAXS Ze A sk
B AR AR A RE 5] I B AR G [10] . BRI PAXS RUEEA 5 R Bl ok 2 T 3504 I 1 55
AR, HRAOL RN 9 AN H AR PAXS A kN RNR KA B i, 5 STATS Wi [FIE TR
/N BR A 2 TR S T I IR AR, LR T TE] 433l D 65 R AN 109 K[12]. PAXS Al EBFL B &4 E
AR /N R BSOS IL-7 5 SEER TGN ALL R AEARZE[13]. 5 BCR:ABLL Stk FHAHLL,
PAX5 Z& &k 2k 5 BCR::ABLL Wp[RIVE A AT 7 AR 78 AR 3 B8 6 R85 5 i 1) B-ALL, X A7 [ 2500 A e A
BCR::ABLL Jiffil - PAXS5 Al ik (] IR K[ 14]

3.2. EHf

296 2.5%H)JLE B-ALL HE KA PAXS EAFS HAMIEFFEE S8 B 40k G320, HEZYME
BRI ELSE AT IE R B 4R LR, 2 PAXS R ShRg 02t (A I 1) & B [15] [16]. /£ ALL
W, P8 S PAXS i[RI ) Gt A4 5 0 O ff o Oy B R PRI SR [17] 0 IR LS G AR T PAXS A, IR 5
PAXS5 5k [ HAth G AR 1 AR ZE R el & R Y, IR Semh A S R i ik & BRI AR IE R 1 B 41
W& B IHAEHE E MR R K A [15]. PAXS H WA KA ETVE 2K, ELN £, FOXP1 2 [H Al PML
FENS5[18]-[20]. PAXS LA [EIFFEAG FE A 7 AR (1 Rl 2 R 3R B0 H AN [R] 7Y DNA 256 R Rl fsvd e, &
I3 2R AT (R 52 204 5 P Rl 6 J25 DR RN LA A7 AE s A% SO s[RI, AU PAXS [ EEHEXTT ALL
HZWIRIGr 2. 23 S AR T I B R G B

3.3. EEMNY1#H

PAXS5 3 [K A3 18 (PAX5-IAMP)ZE B-ALL H &R EFR LN 0.5%~1.4%, FI S 3L R Rk i HET
B JE TR, AEAE PAXS-IAMp (1) B-ALL SR GITE R 1 — AR 2 B 5EE, nT BLJH N PAXSalt EAY[21] [22]
IR 2 AT PAXS 1) DNA 456 R\ IR M 4R 7 2 22 5, %5 &3] PAXS-iAmp 473 1 e 6t
ZEFIR, DNA 454 X3 DUE R hnml e 2x 48 5 PAXS #EIE 4 4, IS 20 B 4204k A 4k 2
[21]. PAXS5-iAmp £ B-ALL H (1 BARAE A 7 i3 — 2 K DhRe it 7t .

3.4. EFEMEE

FEIEH B AR B &K BL 1 PAXS B FEETT V). @ AN AFE R 3T, PAXS £
BRI A] DL AR AN AR [A] () R4 4 PAXSA Il PAXSB [23]. Hit PAXSA 1XAE B 4R ik, ifii PAXSB 7£ fit
HRIE PAXS PR A EME, WE RS, £ B RAM[23]. 7F B-ALL 1, HAth PAXS FHyfk

BRRAMNGEL T 20 AMET 8-9 BUAMNE T 5 [24] [25]. FRE&F| B-ALL HARE Y PAXS BRI N Bk, B-ALL
5% ) () S A PR T 65 R ek PR B T AR B 1 B DI %

35 REL

FRAFTE B-ALL FHIRAEFN 7%~10%, FHH PAXS5 P8OR J& PAXS f i LI 415848, AT fic Xt
Sk, BAAIZIRAH B-ALL BEPIAZENLL PAXS WAL HE K 48 . CDKN2A/B 4ii&idc. RAS 15
5 B TS R RHIE I HT AL [26]. PAXS FRUSEA 3 R AR Stk . #5 DU PR I 2 A M 2R B ) — A
AL A E R K[2]. ENEEENSNIOR B AR EEER I, K PAX5 PSOR FA1K T
PAX5 FIRE T IEPE[2]. PAXS AE[A X EFRARLE PAXSalt IV FY ) % £ % 30%, 178 Hith B-ALL Hr k4
A 5%, HAE PAXSalt WA H i WL SR A4S /2 R38H Al R140L, & & RAS 155 RAAE N1 IE
FFE2].
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4. PAX5 X R EH

PAXS fill 8 A o2 8 40 A MR 40 i b IR PAXS S FR % 3 PR T A 4% 5 5 VR 40 1) 771 )
TER, AR PAXS @& 8 A E 2R A AR R, e E AR A e [27]. BEURY, 5&f
PAXS Fili & HE R ) B A EL, F77E PAXS Rl Jk PR A S8 2 LA s R I R MBS R AE, AT AR AR AR,
AR B . B AT REAE A LA B PR 57 W (271

4.1.ETVe £H

ETV6 K& T ETS #3% K 75 0%, Al LSt 30 MYtk 2 S Ar 7 A il & FE H . £ PAX5::ETV6
AA S, ETV6 [ DNA Z5 63802 A m & | A0 —30, X RUIER ETV6 #UER KRB K ES
517 B MR A w LI [28]. PAX5:ETV6E s i i #1817 PAX5 Zfir, PAXS5 Z5#is 5 L% A ETV6
et TR A AE —H2[18]. /NRSZIR BT PAXGIETVE §uli 1 #4r B 40wk Rk, #on
PAX5::ETV6 71 1% il 41 i 7735 M BURE STATS 15 54& 5 07 k3% 7 1EHI[12].

4.2. FOXP1 &H

FOXP1 s& FOX #k R H i —Fh, 78S d bl bt SCB AR F 8757 0k T o %) 7 7% 80 i 4
MK E[29]. FOXPL FJR-A2 5L B 4k B IZREL, 5 PAXS REAHIH 17 PAXS g1, XAl Ee
JE I BH b3 20 A A S BRI B AN BT 3 B0 I 1 R AE[30]. PAXB::FOXPL 7E HLE /) B-ALL Jii
i b 10 [29]

4.3. ELN EH

ELN afid—Fp it 2 4, M= B PE I8 7 v 5 T SR AX 4 Mo 3G 5, (R db i i Je [31] . 7E DG75 4H
JluE, PAX5:ELN fgf% F i BLNK. LEF1 fl MB1, {H/ARER M CD19 Fl BLK {144 3%[32]. PAX5::ELN
RAERE, pro-B 4HEHFE RN, X5 E8EP R B 40 RIEI B 40D A 5%, KRB PAX5:ELN
AIRERELE T E I ATHA T B 40406 [33]

4.4, PML EH

PML JE [N E AL T 12 /ME, iR R s 8 1, S5 4R IRZE o FEFK S A[34].
PAX5::PML il & 8 F RN MUAZ R B, 8 67 T 30N PML AR B B0 AZ % 94, %F PAX5 Al PML ¥4
U FIA[34] . AR T PAXS ] DNA 455451938, PAXS::PML JE K 7E M40 T34 ot DNA 45
GG TE[35]. PAXS-PML HILEREHIH] 7 PML FIZEEH, IR T PML 4k, fif HeLa 4l AR T3t
PE, =5 R b FE T S PML AR, JE vk PAX5-PML 7£ Hela 40 i 5o T4 FH[35]

5. PAX5 FEi&IT P RIEF

FrE21) PAXS B - RO Y 0755 40 B (R MR S ZE DG L, S IS 1 I3 4 PR P o A9 i
B R ERS , SRAEHTRIIEIT RS VI . 7E/NEL B-ALL A, GBI Tet-off 4% JE[K shPAXS &
PAX5 MIRIAREWE B MK T LI G R AL, SRR AR AR [36]. thAl, TEHEY
PAX5 R B-ALL BEFEA PR E PAXS HIRIARED SRS E LRI MIAET:[7]. 55— 771, SRR
ik PAXS [R5~ 55 & [ EL R PAX2 B PAX8 REME 4] PAXS J% & 1 RAZ ) B-ALL 40 AE K o 1% L8 [E] 5
FLRVATT PAXS EFEDH, YK B 4ok, MImoREN B-ALL 4HfiH PAXS SAEAA Z[37]. Fe A4
b EPDRVFE AT AR AR VR TT B #E 55 . MEGF10 FE KX /E PAX5 PSOR B-ALL WP R it ik, XA fg 2
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AL A bR ST AE VRS T HE 7 2] PAXS Fili 5 256 [A] FH P P 65 308 o B A U P s P R 38 4% AR ALE
BIEBAE R A SOREEE S0 F AR B DL A B A S, SRR T A I R A ) 5 A G
PEITIFAEIRTT PAXS Rl B 3 vh B 77, IR BRI A1 XS 70 SR ARG I6 )T O FT RE -

6. PAX5 ¥ ALL F/SRIE N

PAX5 FEF A B-ALL A PAX5alt #1 PAX5 P8OR 7& JLEE M T I E K ZA4 51N 7.1%F 1.0%
[38]. fERK A B-ALL %ifilH, PAX5 P8OR 5 RUFMITfaAHC, e )LE R HIH PAXS P8OR 5% Z TG
FH[38]. HEHE 2 [H [H SO RE R 72 T I bR,  PAXSalt V7Y B3 3k VA Ay v XU (K398 1o T A v XU [39]

7. #iBERE

PAXS5 JE[H 2 B 4k B M4ERFIN 3 ERIE 7, 519 B 4R B MBI, HERIEKTFS B 4
MR E MBS . B RT/E SRR A A I R B T £ 5 PAXS JERIAH SR R, BIEER. JER
AR PHE S R AT, PAXS B R 5 A8 R R = AR il A 2R s R s 4 R R R PAXS
B A R 2 SR i I T R 3 S S PRI R AE F . PAXS JE[RIAHSSHT B-ALL 2R PAX5 P8OR 7 )L & Jp 7
SR TG A, PAXSalt MEHY 58 25 U5 Ay v AU PRI A0 26 ey T hm AR o R PAXS Sl 2k 0] 4 1R N
I A0 A S MR A A S FE B, 0 B 1 00993 4 L P AL R S MR T SR T DI A5, R
R R S AR bR A T DO RS 23 J2 R AR VR T SR 58T 7 1) . (R PAXS SE[RI7E SvE bk R 40 i
M5 H PR A IR LA AR V6 7 0 s AT 7 B — 2D IR A 9L

SE
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