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[HZE] B - IR =R R S i 1 (phosphoribosyl pyrophosphate synthetase 1, PRPSI) 1721 /5 28748 M REfH 2
P bk B 40 B 1 I %5 (acute lymphoblastic leukemia, ALL) 4 g XJ i B 0% 28 fb 223097 (fb97) 2549 6-Fi FL 2 s (6-
mercaptopurine, 6-MP) . 6-BifX % IZEN% (6-thioguanine, 6-TG) =AMy, JHMBEMEHMLN . ik - WIHK FE A3
i) PRPSI KR (4% %€ 7% (I72F, R177S. V316L) F124> ALL 48 &% (KOPN72bi £ RS4;11) F /£ 7E () PRPSI K [H 58 1%
(V208A . V289A) /r5lidi ARG T 4k 2¢ 8 (green fluorescent protein, GFP) (444K pGV303 H, I E LI A9 X %7 122
SZRALYT 2T 2 1Y) PRPST A190T 5375 BAMEXT IR, XL IS 2R 24 145 #1148 pG V303 (Vector) . PRPSIBFA:# (wild type,
WT) & PRPSI 172V 2875 R B XS B, 4 1 IR A7 A AR AR IR 56 e A HEK-293T 40l (fRiFR 293T 4iifiL) ., JH-RAIEN
JEENE: (Western blotting) A5l PRPS1 4% 28 AR (A 7E 293 T 41 iy Hh A 2 P 368 1 Ol o SR FH 245 9 UMk S B A 3155 6-MP
5 6-TG X iR Bii% PRPSI #5 5 A8 R 1 293 T 4 i 1) - B i & J¥ (half maximal inhibitory concentration, IC,). Ffi)F, B
PRPSI 172F FI172V Z 4k, #4565 72 60 S5 &R (isoleucine, 1) AR B HAL E LB Y £ A28 BT 172M . 1721, 172N, 172S.
72T 50 B A AR pGV303 ) R HE 3 A\ 293 T 41l ifgJ5 SR I Western blotting . 24 ¥ 85at ik 200 46 I 4% 28 A8 (A 7E 293 T 41 i
AR 1 3RIK I DL LA T2 6-MP 5 6-TG Y IC; 0 R JTME I 63 L B4 PRPST WT, 172F 172V, A190T K # {4 pGV303 /&% REH
MR F, LA AR S GFP BIEZN AL LAFRAS PRPST 4 58 (AR 2 R IKM AN, IR JH] Western blotting &% 25 ) G
SRR 4% 98 72 (A REH 40 v ) 28 1 32 38 1 L A K 6-MP B, 6-TG RY IC,,, FHLABRUE 293 T 4i I 3545 ) 24 4y SRk vt s i 2%
Ho RJH Annexin V/DAPLAUL L3P % REH 41 R (9 9 T 00, 738 1k Western blotting #5012 REH 2 3 frY) DNA 45 {5 4H
KA [S139 v 5 W 2 4k 19 2H 75 11 H2AX  (phosphorylated H2AX-S139, y-H2AX) . B R 1k 114 41 1o 5 300 46 56 3 38 it 2
(phosphorylated check point kinase 2, pCHK2) | FIAUEMET A CE IR (B B Zm) RAMBIYI14A [cleaved poly
(ADP-ribose) polymerase, cleaved PARP] f3iA/KF-. {# I PDB %4l /% (Protein Data Bank) H'4f5 5 2HCR (PDB code
2HCR) K PRPSI b RZEH &, 33 = 4k 1% S PyMOL 3 {4 00 3225 1 172 % 55, . 172V R 172F 9 24 3 R ik 3 I 28 [l #4 4
., 455 - Western blotting 45 5 i, WEIHE YL il A IEUE PRPST 4% 98 75 78 1178 293 T Al P i h 283k s 24 W Uit 52 it 2% o1
R, 33K PRPSI 172F . R177S. V316L. V208A 15 FH4EXT B A190T 119 293T 4il i 4f 6-MP 5§, 6-TG [ IC,, 343 7 F 3k
V289A J LN BE Vector, PRPSI WT., PRPSI 172V KIZHL (35 P=0.000) . #4555 72 i S35 MR % i H A 2 LML )5, Western
blotting 45 75 BRI G AMIEME PRPST 172 A7 5 i 4 988 3 I TE 293 T Al h i 3838 s 29Uk Se e R o, Rk
PRPSI I72M, I72F, I72L, 172N, 1728, 172T 5 A190T /9 293T 4l ffd %} 6-MP 5% 6-TG HJ IC,, Y43 5 T # 3K Vector, PRPSI
WT. PRPSI 172V (W41 (¥ P=0.000) . 185538 REH 4 Mif5 , Western blotting 25 4% b /R 78 A B 09 F e 4B & P
PRPSI WT. A190T, I72F ., 172V [y [ i Rk R IBWARRL; W BURMESC I 45 L /R, ik PRPSI 172F . A190T ()
REH 4l jfg %} 6-MP B 6-TG ) IC,, HJ3L 5 T 43K Vector, PRPSI WT. PRPSI 172V Y4 (#5 P=0.000), 15 293T 4l rf i ik
B YL A5 5] 1) 25 W R 45 R — 5, Annexin V/DAPIXUL3L . DNA 5145 A8 1= A1 ¢ & 11 ) Western blotting K i (1 4% S 44 (2.
N, 4 6-MPAMHLJE, ik PRPSI A190T. 172F () REH 4l ifd & /1) DNA $5t 15 1/ - B & fIX F % 35 Vector, PRPSI WT.
PRPSI 172V W4 (34 P=0.000) . &AL Mres R B R, PRPSI 172F 2:fi PRPS1 (=S (Al 42 & ARk . 4518 + PRPSI
I72F, R177S. V316L. V208A. I72M, I72L. 172N, 172S. I72T 55 AT {57 4 0 45 45 46 % X0 2R Ay 7 24 i TR 247, PRPSI
V289A . 172V J875 A5 i 40 Jify SoF 57 24 2 Ahy 7 28 A cakvk o 293T v A 24 49 SRR S 30 245 R REHL H 14 24 W gk S 06 4
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Effects of PRPS1 172 mutations on drug resistance in acute lymphoblastic leukemia and
its mechanisms
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[Abstract] Objective:To study whether mutations at the 172 site of phosphoribosyl pyrophosphate synthetase 1 (PRPSI) can
induce resistance in acute lymphoblastic leukemia (ALL) cells to thiopurine chemotherapy drugs 6-mercaptopurine (6-MP) and 6-
thioguanine (6-TG), and explain their mechanisms of action. Methods:The PRPS! gene mutations (I72F, R177S and V316L) found
in clinical practice and PRPS! gene mutations (V208A and V289A) present in two ALL cell lines (KOPN72bi and RS4;11) were
constructed into the vector pGV303 fused with green fluorescent protein (GFP), respectively. The PRPSI A190T mutation that has
been proven to be resistant to thiopurine chemotherapy drugs was used as the positive control, and the empty vector pGV303
(Vector), PRPSI wild-type (WT) and PRPS! 172V were used as the negative controls. The various mutants of PRPSI were
transiently transfected into HEK-293T cells (referred to as 293T cells), and the expression of these exogenous PRPS1 was detected
by Western blotting. The half maximal inhibitory concentration (IC,;) of 6-MP or 6-TG on the above 293T cell lines transiently
transfected with PRPS] mutants was detected and calculated by drug sensitivity experiments. Subsequently, in addition to PRPS/
172F and 172V, multiple mutations 172M, 172L, 172N, 172S and 172T were constructed into the vector pGV303, respectively, by
changing the isoleucine (I) at position 72 into other amino acids. The various mutants were transiently transfected into 293T cells,
respectively, and the protein expression of each mutant and IC;, values of 6-MP or 6-TG were detected by Western blotting and drug
sensitivity experiments. PRPSI WT, 172F, 172V, A190T and pGV303 vectors were transfected into REH cell lines by lentivirus
infection, and GFP-positive cells were sorted by flow cytometry to obtain cells with stable expression of PRPS/ mutants. The
protein expression of each mutant in REH cells and IC,; values of 6-MP or 6-TG were detected by Western blotting and drug
sensitivity experiments to verify the results of drug sensitivity experiments obtained by 293T cells. Annexin V/DAPI double staining
was used to evaluate the apoptosis of each REH cell line, and Western blotting was used to detect the levels of DNA damage-related
proteins [phosphorylation at S139 of histone H2AX (phosphorylated H2AX-S139, y-H2AX), phosphorylated check point kinase 2
(pCHK?2)], and apoptosis-related protein cleaved poly (ADP-ribose) polymerase (cleaved PARP) in each REH cell line. The
diagrams of amino acid residues and spatial conformations of 172 locus, 172V and 172F were predicted and drawn through three-
dimensional imaging and PyMOL software by using the crystal structure data of PRPS1-numbered 2HCR (PDB code 2HCR) in the
PDB (Protein Data Bank) database. Results:Western blotting results showed that the transiently transfected exogenous PRPSI-
mutated proteins were successfully expressed in 293T cells. The drug sensitivity experiment results showed that the IC,,values of 6-
MP or 6-TG in 293T cells expressing PRPSI 172F, R177S, V316L, V208A and the positive control A190T were much higher than
those in cells expressing V289A and the negative control Vector, PRPS! WT and 172V (all P =0.000). After mutating the isoleucine
() at position 72 with other amino acids, Western blotting results showed successful expression of exogenous PRPSI-mutated
proteins at position 172 after transient transfection in 293T cells. Drug sensitivity experiments revealed the IC,; values of 6-MP or 6-
TG in 293T cells expressing PRPSI 172M, 172F, 172L, 172N, 1728, 172T and positive control A190T were much higher than those in
cells expressing negative control Vector, PRPS! WT and 172V (all P=0.000). Western blotting results showed that the protein
expression levels of PRPSI WT, A190T, 172F and 172V in the REH stable cell lines constructed by lentivirus were high and similar.
The drug sensitivity experiment results showed that the IC, values of 6-MP or 6-TG in REH cells expressing PRPSI 172F and
positive control A190T were much higher than those in cells expressing negative control Vector, PRPS! WT and 172V (all P=0.000),
which was consistent with the drug sensitivity results obtained by transient transfection in 293T cells. The results of Annexin V/
DAPI double staining method and the detection of DNA damage and apoptosis-related proteins by Western blotting showed that
after 6-MP treatment, the DNA damage and apoptosis rates of REH cell lines expressing PRPSI A190T and 172F were significantly
lower than those of cells expressing negative control Vector, PRPS! WT and 172V (all P=0.000). The protein structure analysis
results showed that PRPS/ 172F could change the conformation of PRPS1. Conclusion:The PRPSI 172F, R177S, V316L, V208A,
172M, 172L, 172N, 1728 and 172T mutations can confer drug resistance to the thiopurine chemotherapy drugs in cells, while the
PRPS1 V289A and 172V mutations do not affect cell sensitivity to the thiopurine chemotherapy drugs. The drug sensitivity
experiment results in 293T cells are consistent with those in REH cells, demonstrating that 293T cells can serve as a rapid research
model for detecting the resistance of PRPSI mutations to thiopurine chemotherapy drugs. The effects of the PRPS! 172 mutations on
the resistance of the thiopurine chemotherapy drugs may be related to changes in the structure of PRPSI.

[Key words] acute lymphoblastic leukemia (ALL); drug resistance and relapse; phosphoribosyl pyrophosphate synthetase 1
(PRPS1); thiopurine

e
@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) Vol.43 No.8 Aug. 2023



UM B 40 B /i %% (acute lymphoblastic
leukemia, ALL) J2&—7Ff LA 40 bk 2 1 40 i s A 40
FIR) e i A P B Y I L 00 R R
MARHERY I o BFgE P R, ALLAERARIIL
e A, EJLEPECOYE L, ALE 2RI
T 75%~80%. H BT, B GRS )Z kS iR )7
TSRS, JLE ALL B9 KIIAF 6 A 2 42 5 2 90%
DL B R 2 15% 1 s LE B2 0T Je R
KABUSRZE Y, KW, W2y, &% ILEALLEA
ISP RO LAE T B SR ], ARG 24 . S kL
HiIF LA IRTT I 5% T ALL L XHE K.

W B2 A% B fE B B2 & AU B (phosphoribosyl
pyrophosphate synthetase, PRPS) J&#% R & ik 1%
TR R, T AR -5-BE IR & U R A e A B
2 (phosphoribosyl pyrophosphate, PRPP), Ifij PRPP
R RRA IR AT ' PRPST S PRPS K IF I fE Y
I EERYEAY, HAE AR Y AR H AU A 3R
ik o EBRIRAR, PRPSTR—AN 34N I — ik
P BLR 7S AR, 5 B X RR B IR AR 2 75 o
AN AR Z SRARES S A 1 ANE PR AR 24> g BE AR ST
AR K 15 07 8 . 34 ik, A€ PRPSI 3 &
BB AR Y R s L2EA% , H PRPST 3 H 98748 25 53
FEm B 0 2 454 AR U, RIS W PRPST TG
FOCRESE 1 R, T s IR PRPST Y 1 1 22
BUMAMIEERS | mERER T RS EEL, Ak R
NG, e T e LR 4 E . X QL ki

F1 ALL BERRWIENEETHH PRPSIRTHER

PRPSI 172 {45 5870t 23 M L 400 11 s 25 s K bmiimiss. | 979

BEAEZE B IE PRI M A B 2 | Arts ZE A iF 4.
AR TS 1 SR, ALL BUILTFAE LN
M52 R e PRPST HE R 2748, ikt J& JLFE ALL #f
FEGUIR B ORI

6-% FEENS (6-mercaptopurine, 6-MP) . 6-fiiift
9% (6-thioguanine, 6-TG) & & FH A# IEA 2
fb2FiG97 (fky7) 259, e ALLERAfRIrikm &
LY AERTRYEZ Y, T YT E e bR
IR AL A B EEVE I S BEPAZ R B A EAE B
7 DNA H, 5| DNA WSS iE R , R4 33 DNA
XUBE W24 e A ga 1= . wFgE Y R B, KR
PRPSI JE K BT 245 i () PRPS1 28 A8 4 25 14 ] 18 1 ik Bk
ADP/GDP %} PRPS1 i 7t [z 45t #1 il {5 PRPS1 % 1
Th, WA T3 ALL 40IXT 6-MP ., 6-TG i 24 ; Hirp,
PRPSI A190T %75 & ALL o' PRPST U 5 5878 . H
BT, IR B C B & T 1 £ PRPSI 875 v ., [AH:
XoF 245 40 SRR ) W) 1 AN B

AT 38 1 RSP0 S B AS I T ALL R E P AE
TER R SR T B2 (18T 2848 PRPST 172F . R177S Fil
V316L (MRAFE IR 1) LIESKEH 24 ALL 41 &
(KOPN72bi flIRS4;11, #HOfFEWLFE2) FiFRA
PRPSI V208A ., V289A "' X % IEL 14 3 24 W) fiftJE M 1Y
SN, [R]EXT PRPST 172 45 s MU R AN Rl 2 ke (A
KAZEE3) 551 ALL 4% 51 s b 7 2 i
AN () 25 W AU Y mT REMLTRI A T P02 48T, DA
SRR I ALL 8 A7 4 fi—E 5 7 o

Tab 1 Information of PRPS/ mutations with unverified functional changes in patients with ALL

Sample ID Gender Immuno-phenotype  Allele change =~ Amino acid change Relapse time/d Time of relapse” Subtype
CCCG2018 M B-ALL A>T 172F 638 early relapse BCR_ABLI
ALL208 M B-ALL A>C R177S 341 early relapse PAX5_MPRIP
ALLO086 M B-ALL G>C V316L 427 early relapse ETV6_RUNXI1

Note: "DEarly relapse means <36 months after initial diagnosis of ALL, and late ralapse means =36 months after completion of primary treatment.

®2 CRERALL AP RIBIEINREZLE PRPSTREH
BR
Tab 2 Information of reported PRPS/ mutations with unverified

functional changes in ALL cells

. . . Amino acid
ALL cell line Lineage Gene Mutation
change
KOPN72bi BCP-ALL PRPSI €.623T>C V208A
RS4;11 BCP-ALL PRPSI c.866T>C V289A

Note: BCP-ALL—B-cell precursor acute lymphoblastic leukaemia.
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&3 PRPSIT2 LR BIRENI R
Tab3 Random mutations at PRPSI 172 locus

Amino acid change Allele change

172M C>G
172v A>G
172F A>T
1721 A>C
172N T>A
1728 G
172T >C
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1 HEE5EE

1.1 AR
111 Sk AR A R HEK-293T (&%
293T) . A2 B ik U 40 A6 1 1 s 40 32 REH 30 [
o [E R g SRS FR ) D 5 3 A LR
18955 27 40 % J5 k7 pMD2.G Fll psPAX2 111 [ 55 [
Addgene A Al , A7 A 4 0 9% 6 H H (green
fluorescent protein, GFP) #5245 i) pGV303 [ ki iy H
g T LI N R A R B PR R . A R
pGV303 PRPSI WT (#5747 B 4= B PRPST K& M 2 ity [X.
F%1) . pGV303 PRPSI A190T (#HF HLAT A190T &
AR AN ) PRPST SE R 45 X 7 51 ) b AR 52 36 % iy 0
@ . @ 4 FR Ok pGV303 PRPSI 172V, I72F,
R177S. V316L. V208A. V289A., I72M. I72L,
172N, 172S. 172T (43 5 4% 4 B A 172V, 172F,
R177S. V316L. V208A. V289A. I72M. I72L.
172N 172S. 172T S48 {3i 5 i) PRPST HE PR 4 i IX 7
1) ¥ AR 52 % 58 i KOD & 4 E i LA pGV303
PRPS1 WT JFURL Ay 5 A i 47 #A IR PCR A4 g1 it (Jir
A FORIEIHEFT T DNAWY , DAGA O TORIAS £ )
1.1.2  FEH SIS DMEM B #3E | Ix#ifR:
Gz wh (1xPBS) . 1x Ji 25 [ [ -EDTA % M (1x
TE) . H 8 R-HE5 % . RPMI 1640 5535 3 (Gibceo,
FE), M4EImE (fetal bovine serum, FBS) (FhJH
WKRLBE A YR A A BRZA F] ), IRDye™ 800CW ¢
36 B id B 1 2 B f 1gG (LI-COR, [ ), Cell
Titer-Glo i #] & (Promega, ), 6-MP. 6-TG
(Sigma, EE), ZIMIE RS (Biorad,
), Annexin V/DAPI i -4 I i % & (BD, 3%
), jetPRIME® % 44 i | J¢ 2% vh W (Polyplus-
transfection, 7%[E ), MoFlo XDP i# 3 Jiit =L 44 i 47 1k
{¥ (Beckman Coulter, & [E ), £ I ft B 5 1Y
(Biotek, EH).,

1.2 945k

1.2 ZHMEHEE SR 293T 4 (MG EEANA) RA&
10% FBS. 100 U/mL 7 % % Ml 100 wg/mL &% % £ 1)
DMEM ¥ #25E AT 15 9% . REH4IM (Bi7F4iiE) R
JH 10% FBS. 100 U/mL 7 %5 % 1 100 pg/mL 5% %
R RPMI 1640 B 57 AT IG5 o T A A L AR 35 97 5%
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4837 °CL 5% CO,, BOHEA KA A0 F )5
1.2.2  BERIR Y RO IR AR ARl jetPRIME %
e 77 50 B 45 1 ) jetPRIME 6 YL IR S0, 43901 1)
RN E A ok (£93%5 pGV303 PRPSI WT. A190T.
172V, 172F, RI177S. V316L. V208A. V289A.
I72M., 172L. 172N, 172S. 172T) LI R =5 3% 1k
pGV303, il & & Lk 14 Fh TR A Y IR AT K
293T AHAE LA 1x10° D /HLIERD T 6 fLAR Y, 53R 24 h)E
] Hod Ay A ik 14 R IR A, aksiaE R
24 h et FH 2 ' b S0 R DN 45 2 U 5 48 i 1) GFP FH
PER 15 GFP BHME 2 >70% i, 1 25 (1 5 Bl 3 vk
(Western blotting) £ 293 T 4 iy H 45 ZM i 1 PRPS1
A, DLFE YL pGV303 45 4 4 4 i Sy BF A4 Xt B
FrAMIEYE PRPST A REFR B, WAEANRITFH T
1.2.3 254 USSR R I 28 6-MP 5% 6-TG Ab 2 ¥
A 293T A IC,, 43k “1.2.27 #5345 nY BE
fig 3% ik pGV303 & 11 L & pGV303 PRPS1 WT,
A190T. 172V, I72F. R177S. V316L. V208A.
V289A . 172M. I72L. 172N, 1728 Ml 172T & A )
293T 2 M 2 B A B JT 1145, DL 4x<10° /L3 FD
T o6 fLA o 55% 24 hJE, 43 5 1) H b s in £
254 6-MP 5 6-TG, 6-MP 5 6-TG F i - 2 #e JiF 24
Wk} 0, 002, 005, 0.14, 041, 123, 3.70,
11.11, 33.33, 100 pg/mL; FEAHE . A2y
WEINEL., 24P 72 h)5, i A Cell Titer-
Glo 2t 71 &5 e LA M s 7, (6 2 Ty Be w43 132
B XF & G B (relative light unit, RLU) . LI £%
2 v 245 W) S 2R B A O A0 I Y RLU A Sk 28 3 %
B, IR A WELY T MM MAANEFE (cel
viability, CV) A > % 40 i ¥ &£ (half maximal
inhibitory concentration, 1C,,), LI & 3K . ik
HU 235 pGV303 PRPS1 A190T 25 4 Y 293T 41 il Jy XoF
6-MP 5% 6-TG it 24 [ BHPE X IR, 3K pGV303 & .
pGV303 PRPS1 WT I 172V 2K [ (1) 293T 41l Jiid Jy X 6-
MP 5§, 6-TG A1t 24 (9 B 6 HE o 25 75 46 00 40 it 1C,
>BA X BEIC,, H P<0.05 B, FeATTIA 0 1% 40 i X%
25 LA it 254

1.2.4 1BRREEAE . ARG R LR GARI K
4] Bk pGV303 PRPS1 WT, A190T. I172F, 172V
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Je 75 A pGV303 43 5l 55 428 1% 55 2 TR pMD2.G il
psPAX2IRA )G, WS AL HI 4T (1) jetPRIME % iR A
W, DAlas & Bk s B OTORL I 0 T A IR AR .
K5 293T 41 LA 4x 104N/ 5 Ff T35 32 MLk, 8% 5%
24 h e ) H Ay AR I A S R R R A
HiFw 48, 72 hJaWUE IS WO TR S .

] REH 4 (2x10°4>) Hae il i b3k 5 Fo
BRI (100 pL) HFEATREGY, BEFE24 h Gl . 7§
YA K 2 A % R, H MoFlo XDP 8 # i 2041
Ji 43 A 4015 Y GFP BH A 338 A0 400 it O 4k 2 1k 47 355
F&, fd H] Western blotting ¥ ll REH 4t its 4% 4 7k
PRPS1 i3k, LLE Y pGV303 25 2 44 ) 40 ity BF
PEXT R FEAMEE PRPST A RIFRIA G, BUAK
PR R A7 I 4b T %0 504E K W) REH 48 il H T 5 2
5%

1.2.5 259 UM S 560 K 28 6-MP IX, 6-TG Ab ¥ i)
% REH AU IC,, 405k “1.2.47 FB5r K15 10 fig
iy 3¢ ik pGV303 & M L & pGV303 PRPS1 WT,
A190T ., 172F #1172V 5 1 ) REH 40 ifd 58k 5 41 i
IEHEL, DL 1.2x10* A /HLEERD T 96 LAk h iE AT 15 5%
i & 43 ) 1) e o AR DU 25 %) 6-MP 58 6-TG, 4k 4%
B % 72 h J5 8 JH Cell Titer-Glo izt 71 &5 ) 5 Ho 40 i 1%
71, I CV KX IC, . M, 2k . SLEn Ak
G 1237 Hor A — 3. ¥ KIS pGV303
PRPS1 A190T 7& [ % REH 41 it &y %} 6-MP 5, 6-TG Tt
i BHAEXT IR, F3k pGV303 F 1. pGV303 PRPSI
WT 1172V & [ /9 REH 4l g 4 %} 6-MP 5% 6-TG /N1
21 [ X R 200 BT 24 D S D0 R [

1.2.6  Annexin V/DAPI XYL 40 igdd = 405
W “1.2.47 FAYFAR 5 Bl REH 40HE L 2x 1064~ /FL 3%
FF 124080 Hodb, 10 wg/mL Y 6-MP 4L FE 48 h
LR A SR 2, AU ER A X IR . 2 BRI
LA AN, R A Annexin V/DAPT i T A 551 &
X R AR T, IF TR A A A T
R, SLEAL AT IR B E 3R AL,

1.2.7  Western blotting 4l REH 41l g ' DNA #5114 fil
YA T AR S KGR SR ] Western blotting X
“1.2.67 FR43 S G ZH 20 A9 1Y) DNA 45495 F0 20 B 8 12 A1
RE PRI, BABRES MU i1, 2,
I —HT (RPLAPUA) N B-actin, 4 & AL 56
L 2 (check point kinase 2, CHK2) Piik. B
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PRPSI 1721 £ 58I xt 2 FEK LA 11 e 25 i B bmLage | 981

1k # CHK2 (phosphorylated CHK2, pCHK2) #i{Ak
H2AX Uik . S139 i si ®f B2 1k (9 41 & 11 H2AX
(phosphorylated H2AX-S139, v -H2AX) #ifk . ®
(MRH o) R A0 UK
(ADP-ribose) polymerase, cleaved PARP] #i 14 .
total PARP (& PARP) Hifk, T AEMRBEH K 1:
1000; i A —H1H IRDye"® 800CW ' thric i 1L =
bihlgG, TAEWIZE A1 : 100 000,

1.2.8 HEEBEH T R HE A B = 4R 454 d AR
AR XF PRPS1 172 v 15, . PRPS1 I72F #1172V 1Y 2 5k
PR g% HE e 25 A 2 kAT 40 B, BB BRIT . Off A
PDB %4 /75 £ 4k PRPS1 172 v 5 ()48 R Zs 0 18], R
JH PDB %48 )% i 4 5y 2HCR  (PDB code 2HCR) )
PRPS1 2 [ 454 &} A SC PRPS 1 172 37 45 F4 25 1 i 485
FE . @3 T PDB code 2HCR I i ik 25 4y, i il =
4 1% F R B PRPS1 172F . PRPSI1 172V 1 & 5L
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