BEXER 225 2025 4F 9 H % 24 55 9 ] Chin J Diffic and Compl Cas, September 2025, Vol.24,No.9

- 1109 -

[DOI] 10.3969 / j.issn.1671-6450.2025.09.016 i/[:\,% * llﬁ‘ﬁﬁ

B 2H 40 PAHAL  HMGCS1 ik 5 T PEAH G 3L A

IR HYAH SN I T 78 X

IR, HE sk, KAk

HAETH . Wb EAARAE TR H (20221464)
PE& BT . 063003 TG L, 7 LT N B R e/ 8 LT J g 6 g B el (T A% B2 45 ML ), B 11 R Bl (AR Bk )
SEEMES . AR, E-mail ; 18931506102@ 163.com

([ E] B W5 & b I & B 420 T 5 ol (P4HAL) 32 E-3-F 3L 0 e A 518 1
(HMGCSY) MR35, AP E 5 T WA DG N RIAM LR LB E L, Ak #EH 2016 4F 6 H—2020 4F 1 A JEILTT
N BB/ R LT A I B H S B2 1A A SR A 122 Bl AR 2 S o5 4140, SR SEm 9862 1 PCR KR
S 20 PAHAL HMGCST , THAH IR [ A\ RARLE G5 R F 4(0CT4) HEPLE X Y FEF T 2(S0X2) |
JRSG T4 M B P+~ (NANOG ) ] mRNA 3R35 , Sl 12Uk =40 PAHAT HMGCS] 2 [ 3R3X ; Pearson AHC R B 34T
ZHZH PAHA1 HMGCS1 mRNA 2535 5 T A 650 mRNA 335 19H 61 ; Kaplan-Meier B2 R0 Cox [8] 05 43 H7 5 i 452
W R E TSR ER, SR SRR EFEAZT PAHAL HMGCSL ,0CT4 ,SOX2 \NANOG mRNA ik & T 55
HL(1/P=44.831/<0.001,45.243/<0.001 ,44.210/<0.001 , 50.142/<0.001 ,40.642/<0.001 ) ; £ W 95 £ 3 95 20 21
P4HA1 HMGCS1 mRNA A%tk 895 0CT4 . SOX2 NANOG mRNA FHX} ik 2 IE A6 (P4HAL.+/P=0.712/<
0.001.0.685/<0.001,0.739/<0.001; HMGCS1: r/P = 0.651/<0.001 ,0.711/<0.001 ,0.764/<0.001 ) ; & ZH 21 b PAHAL ,
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[ Abstract] Objective To investigate the expression of prolyl 4-hydroxylase subunit el (P4HA1) and 3-hydroxy-3-
methylglutaryl-CoA synthase 1 (HMGCS1) in nasopharyngeal carcinoma (NPC) and their relationship with stemness-related
genes and prognosis. Methods From June 2016 to January 2020, 122 NPC tissues and adjacent tissues were collected. RT-
qPCR measured mRNA levels of PAHA1, HMGCSI1, and stemness-related genes (OCT4, SOX2, NANOG). Immunohisto-
chemistry detected protein expression. Pearson correlation analyzed relationships between PAHA1/HMGCSI1 and stemness
genes. Kaplan-Meier and Cox regression evaluated prognostic factors. Results  NPC tissues showed higher P4HAI,
HMGCSI1, OCT4, SOX2, and NANOG mRNA levels than adjacent tissues (#/P=44.831/<0.001, 45.243/<0.001, 44.210/<
0.001, 50.142/<0.001, 40.642/<0.001). PAHA1 and HMGCS1 mRNA positively correlated with stemness genes (1/P=0.712,
0.685,0.739,0.651,0.711,0.764, all P<0.001). Protein positivity rates for PAHA1 (68.85% vs. 8.20% ) and HMGCS1 (67.21%
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vs. 7.38% ) were higher in NPC ( X’/P=94.762/<0.001, 93.391/<0.001). TNM II -1V patients had higher PAHA1/HMGCS1
positivity ( X°/P=30.417/<0.001, 12.594/<0.001). PAHA1/HMGCSI positivity predicted poorer 5-year survival (60.71% vs.
86.84% ; 59.76% vs. 87.50% ; Log-rank X’ =8.154/0.004, 9.018/0.003). TNM I -1V, P4AHA1+, and HMGCS1+ were inde-

pendent risk factors [ HR=1.759 (1.227-2.523), 1.861 (1.313-2.638), 1.315 (1.151-1.503)].Conclusion

P4HA1 and

HMGCSI are upregulated in NPC, associated with stemness genes and TNM stage, serving as novel prognostic markers.
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1.3.1 P4HA1 HMGCS1, TP AHEFEH mRNA A3
H S i 2B I A 2 S o A A T e R
Trizol $& HX £ 41 RNA, JC i /K i f# RNA, #% I8 H A
TaKaRa 2\ ) RRO47TA 0 %% i 5] & v W] 43 20 R i A7
WS, AT SISO E B PCR ROV SRR 20 p,
HH SYBR Premix Ex Tagll 10 wl, b T #5194 51
1 ul,cDNA 2 pl, 3ZEK 6 wl, K e B 45 19 B R &
B TYO6E & PCR X, Sy 8 7 3% & . B4 P 95C
5 min,95°C 1 min,60°C 34 s,72°C 30 s, 3t 35 PMEH,
LI GAPDH K N &, R H 2°°° ki B P4HAL,
HMGCST 1 1 A G 3k IR [\ SR A4 45 & e s R 1 4
(OCT4) PEMPLE X Y HEHE [ 2(S0X2) WG T4ii il
KHEN T (NANOG) ImRNA X258, 510H FiF
RN FIBIHE I 5IF IR 1,

R KNGS

Tab.1 Primer Sequences for Each Gene

K s 1Y IEL

P4HA1 5-AGTACAGCGACAAAA- 5°-CTCCAACTCACTCCA-
GATCCAG-3- CTCAGTA-3"

HMGCS1 5-CCAAAGCTCTGTTAC-  5-AGTCCTCAGCCGTTA-
GTCTCC-3" GAAAAGA-3”

0CT4 5-GGAACAAGCCCTAAG-  5-TGCTGATATACCGCA-
GCAACT-3- TAGCTCAA-3”

SOX2 5-CTCGTGCAGTTCTAC-  5-AGCTCTCGGTCAGGT-
TCGTCG-3~ CCTTT-3"

NANOG 5-GCTGCGAACAGTCAG- 5-ACCTCCCGTCCAAGG-
ACAGA-3° TAGG-3”

GAPDH 5-TCCCGTATGAAAGCA- 5-CCCATTTGGGTAGAT-

TCGTGG-3-

CAGGTAAC-3"

1.3.2  P4HA1 HMGCS1 5 [ 3 15 K 0 . K 8 4 21

TS HA YIS ,60°C ¥ 90 min, —HI LS 2
BEKAL . FPEERRIE R h HEAT PR B A R
1Ak W T BE K ) IR E 10 min, % I PAHAL
(abcam 7\ H), ab244400) ., HMGCS1 ( abcam 7 #],
ab317626) L FLREBLA, 4°C VKAE L7, 6 i HRP
B ZH0,37°CHEE 30 min, i IR & ALY B bR,
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DAB &8, W G0BE T W8 R A AL 25 iR A8 4, T
TNTEARR YLD 3 min, LB L L) 3 s, B L BENG
K R IR BE R AR IR, PH MR 6 SRR R 4. G
et o o RE AT o BEE A2 oL kRl a3
A% s BAPE T AR R 43 . <5% 11 0 4%, 5% ~20%11 1 4%,
21% ~50%11 2 43, =51%i1 3 4, PHPES 559 5
PR ARG AR TR, 45 5 <2 2» MBAYE, >2 2 JBHTE
1.3.3 BV 27 (b S 9 5 R 97 48 M (2020
FR) YU ARAE, AR EEAGIS H R T RBEDT, 6~ 12 4
AT 1, LA T2 f ik 1) 5 K47, BEUTZe5h
BEICT s BT [ 255 BEDT R 2025 4E 2 H

1.4 GEite# )ik RH SPSS 26.0 Bkt it
OGRS b S (% ) FeoR  4L1A] LR F X K
55 IR AT B RORER ] xs 7,2 AR TLBCR
FI S AR A ¢ K 55 Pearson A OC Z 500 M i 41 41
P4HA1 HMGCSI mRNA #£ik5 M AH & H mRNA
IR B AH e s Kaplan-Meier 14 F1 Cox [0l 14 73 A1 5%
i) G MR ER A A AP U I R, P<0.05 N2 R A5
ET-3'E

2 & B

2.1 A 5L PAHAL HMGCST , TPE4H
KHEP mRNA Rk b 5 g 8 35 s 41 2
P4HA1 HMGCS1 ,OCT4 .SOX2 NANOG mRNA ik
mTEEAHL ZR A FE L (P<0.01) , 13K 2,
2.2 LU PAHAL HMGCS1 mRNA ik 5T 1E4H
FFER mRNA FRIAIF M Pearson AT BN,
B R R0 20 PAHAT HMGCS1 mRNA A% %
A1 OCT4 SOX2 \NANOG mRNA #H %t ik &
SEIEA Y (P4HAL . r/P=0.712/<0.001 .0.685/<0.001
0.739/<0.001 ; HMGCS1 : r/P = 0.651/<0.001 ,0.711/<
0.001.0.764/<0.001) ,

2.3 BS54SR PAHAL HMGCS] %Kik
Fb#  P4HAL 1 3% 35 7 T 240 B 3% 70 40 B e,
HMGCS1 3% 3k i T 240 Ml #%, J 4 21 b P4HAL,
HMGCS1 2 H MR350 68.85% (84/122) 67.21%

(82/122) i FHE 55 H 8L 8.20% (10/122) .7.38%
(9/122) , R B GI2#E L (x*/P=94.762/<0.001 ,
93.391/<0.001) , WLIA 1,

B 1 SR A 2L 55 412U PAHAL (HMGCS] 1
FIR B (41, x200)

Fig.1 Comparison of PAHA1 and HMGCSI protein expression in
cancerous and adjacent non-cancerous tissues of nasopha-

ryngeal carcinoma patients (immunohistochemistry, x200)

2.4 AL PAHAT HMGCS] 2K 28k 7EA [a] i PR
PEHARAE TP A 22 5 TNM 20300 11 ~ IV 309 i) 2 0 o B2
FE 41 PAHAL HMGCS1 & A FHPE R & T TNM
ST ~ T (P<0.01), L3 3,

2.5 AL PAHAT HMGCS1 75 15 F A% S 3 H
HHUG R B R 122 B = 45 AR ST
38 i, 5 4F RAK A A7 Rl 68.85% (84/122) , P4HAL
FHAEZE 5 4 SR LE A3 60.71% (51/84) IR T-FIPE
ZH I 86.84% (33/38) , 2 57 A1 B i 2% & X ( Log-rank
X>=8.154,P=0.004) ; HMGCS1 FHE4H 5 4F MR A= 17
FH 59.76% (49/82) KT BAYELLY 87.50% (35/40) ,
Z A BHE L(Log-rank x2=9.018,P=0.003) , Il
K2,

K2 BB FEEEAS SEALS T PAHAL HMGCS]  THAB X mRNA ik L (3+s)

Tab.2 Comparison of mRNA expression of PAHA1, HMGCS1, and stemness-related genes in adjacent non-tumor tissues and tumor tissues

of nasopharyngeal carcinoma patients

A5l % P4HA1 HMGCS1 0OCT4 SOX2 NANOG
TS 122 1.10£0.24 0.99+0.23 0.82+0.20 0.64+0.16 0.56+0.17
R 122 3.17+0.45 2.88+0.40 3.05+0.52 2.47£0.37 2.33+0.45
1 44.831 45.243 44.210 50.142 40.642
P1H <0.001 <0.001 <0.001 <0.001 <0.001
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Tab.3 Differences in the expression of PAHA1 and HMGCS1 proteins in cancer tissues of nasopharyngeal carcinoma patients across different

clinical pathological characteristics

o H %K P4HAL [H¥E(n=84) X2 1fH P{H  HMGCSI fHtE(n=82) X2 1MH P1H
4531 i 80 52(65.00) 1.608 0.205 52(65.00) 0.516 0.472
8 42 32(76.19) 30(71.43)
AE Y <60 ¥ 40 24(60.00) 2.175 0.140 30(75.00) 1.637 0.201
>60 % 82 60(73.17) 52(63.42)
WA H 38 29(76.32) 1.433 0.231 28(73.68) 1.049 0.306
x 84 55(65.48) 54(64.29)
P IS I fafb e 26 16(61.54) 2.712 0.258 15(57.69) 2.837 0.242
e R i@ il 28 17(60.71) 17(60.71)
et (R E) 68 51(75.00) 50(73.53)
SRR ok 32 20(62.50) 0.816 0.366 20(62.50) 0.437 0.508
o1k 90 64(71.11) 62(68.89)
TNM 434 I~14 46 18(39.13) 30.417  <0.001 22(47.83) 12.594  <0.001
M-~V 76 66(86.84) 60(78.95)
WRELZ55ERS H 85 60(70.59) 0.394 0.530 61(71.77) 2.635 0.105
7 37 24(64.87) 21(56.76)
00 SSERFE (P<0.01), W 4.
2 80
~ R4 Cox [IHLHT BN B8 A A7 TG RO 52 [ 2
ﬁ 60 Tab.4 Cox regression analysis of factors influencing the survival
:‘\;’i 0 PAHIAL prognosis of nasopharyngeal carcinoma patients
g ol T A FUE Gt Bl SE(H Wald i P HR{E  95%CI
""" BITEAL TNM 43+ 11 ~ VI 0.565 0.184 9.429 <0.001 1.759 1.227~2.523
0 12 o 6 m %0 P4HA1 A 0.621 0.178 12.171 <0.001 1.861 1.313~2.638
W D HMGCS1 A 0.274 0.068 16.236 <0.001 1.315 1.151~1.503
100 3 3% it
s W SR A LI S BRI, T L TR i
¥ 60 SHEIT K ALYy 5, B AT EARYE TNM 2030155 0544
H_,
Sl TR 5P IR 5% 5 b, % I M A 5 U 47
Z " TR, WA ST SRR BT IR, 18 0 % B
) M) B R TS A DR, X6 S R g (4 I IR 1298 Sl
0 12 24 36 48 60 EWEHAREEE XL,
LD NOED) PAHAT J& H5AG 32 A 05 14 %) S 005 U SR AR 8 1

2 Kaplan-Meier #2237 PAHAL HMGCS1 % 4 3 1K %} &4
Wi e £ U B 52 )

Fig.2 Kaplan-Meier curve analysis of the impact of PAHAI and

HMGCSI protein expression on the prognosis of nasopha-

ryngeal carcinoma patients

2.6 Cox [111H 4341 S AR 982 1B 0 A A7 TS 790 s o R 2%

LS g R AR AR TS AR R (1=3ET12,0="k
1), UL Bk P<0.05 T H A AR BT 2 R E
Cox [FIH 3 #, 45 R B . TNM 43 #A 1T ~ IV 1 . P4HAL
B HMGCST BH: Ay 52 i 55 A 987 R0 3526 A7 TS /) 2l

Rz — FERIET PR A0 | Bl r i i 5 7, oA
RS R BEAS LA B 7 B, IR YT R R
55 RN e B R AR K R WGk
B BB W T PAHAL A THE , HLREIA SR 20 it
1RSI L LRSI 012 W | LIS 4 W ) s A
PR EYT . ARFIE R, B 4 4T PAHAL %
KV, SRR A e N 2R DR A T R KA 2 v
2 AR HIZ ST {UAE mRNA SE17 5041, A HF
AR K EE— A UESE PAHAL 35T E, X —72%
A i 5 e (AN R IR BB 5T 4 R —
2, H B T PAHAL 3k EJRHLE HAG M 2 AL,
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PAHAL i85 TP AH OC 3L [ 2 1E A OC, #2878 P4HAL
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FRVETE A, B 40 M (0 3T RS R 28 RE 1 ARBFSE
KB, TNM 23111 ~ IV 1) PAHATL 25 BRI, 32
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i PAHAL W3R LTI R e SR R I F 1o B9FR
K WEE R U Wt {55 1% 538 B, 3900 s T MR AE
TR, F1E 12950 200 JE0 184 5, 4% VR ek 3 X6 5-5 PR s B 11
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BEMTG ., HJER A A2 PAHAL B9 F ik fEUg (e it
5 S8 200 0 1 200 B R T R, 344 e e R X TR AR Y 3R
Ik, SECRE AR UG . WF5E R, BRE
PAHAT B/ 28 BENSE 1175 59 20 s I At , 334 Jib
908 T 40 i A 56 25 11 (SOX2 . OCT4 1 NANOG ) i ik
K- BN R SRR CD133" 4 M L 3], 14 5 ik 3
HERE S

HMGCS1 J& 2 IR & 12 1Y S Bl , 2 5 I [
A G RR J N AR EOA EAE R
MR S A e R IR R, TR
FEge | LR IR S5 M g v HMGCST 2R3k b, Hipe
i 3585 i AN AR AR, 5 L B IS Ak, (i 0
TR R RS AR 5T, O R A 4
HMGCS1 3Rk i, 5 BR A 2 2 7 S Wk s &40 B v 1) fF
FEEEFEAR RIS A 5 2k — A5 U S A g 2 2
HMGCS1 mRNA I A Fm . S o HMGCSI
FIRZ IR SR B VR . A SR A B
SR AT 1 B T AC A DG SE IR 2 Bl A A B K
Wil 2 02235, QKT AR 7 HMGCST Y% 5%, U0 Wi g ot
JULRE 3 38 e/ AKT 3 3, {2 0F b & A= i 0>, A
5T TNM 4335 1~ IV I S5 0 s 58 25 HMGCST & H
PHME R A S, H HMGCST YRI5 5 THEA G SE R 3%
IR TFAISE #8278 HMGCS1 2635 7] il 11175 5 T 41 g
REMETE B, (i 32 S AR g 1 P a2 R A 2% 3 A LR
Jei HPARAIESE , HMGCS1 RE %3 i 380005 98 40 it v 2%
i A QI 5, £ 2 Mo 98 P 45 o e 1 20 PRSI A 1
A8 DR EIR8 20 B A M A, 1 g 200 R o A2 28
REF11 L ARBFFTH  HMGCST P Y S 58 3% TS

B HAHUH W AE S HMGCS] 1136 18 BEME MK itk o7
BRI, FECRE ARG, AR, St
A M 1 55 A HMGCST 23k [ 8 BB 0% 12 1 i I8 4
J PR B B RO, AR SRR T P 5 I £ 32 I
07, 184 iR TR T AT B T BT R 2 AE Y AL T i 24
PEDST B R I HMGCS] 223K RS Ak JIH [
B ARG BGERTH O BEATEE A B4k HMG 4G A,
R B S50 240 BT TS VA T AR #E M) HMGCS1
REME RIS UHAYT TP RE > . IR, HMGCS1 7] gl
it E IR AN AP T AR T AR S L A 2 PR
J& R )R R RS BRI RIS T ROR , AR WS
PRZ HMGCST i 77 7 o 9 v %) 1 7 e DR I8z FH ¢
. A BF 58 v, 800 9% 2H 40 f PAHAT mRNA 5
HMGCS1 mRNA ik 2 1EAH5C, H K AT §E & P4HA1L
A 3 T S R A0 R HMGCST (2835, 410 5 ik Jeg
YRR AE TR A A, A 00 9 200 15 2 A/ BROBS AL JRE A1
AL EERS  PAHAL/HMGCS1 fili P76 J2 S W Jes b 73 10F Jre
(T
4 &

25 L TR SRR T PAHAL HMGCS1 ik T+,
S PEA LR F 3k B TNM 3304 56 | DA £ 93
T B RS & . ARSI Z A AE T & 35
i PAHAL HMGCS1 A& 5 BE AR LS
FI2E, H7R PAHAL  HMGCS1 A fig i i< 412 ok T 40 i 45
PEIE I, £ 32 S5 il s b g 2 Joe | SR WA () i A8 2 T s
RS ARTFFEAAEAEA SR Z AL, WA R T 5 Wi I
P4HA1 HMGCS1 3Rib 5 T PEAHICHEE R A AH G HE: | (H
FERB) 5y FHUHI 547 32— 20 0 LAl 52 30 ok #b SR
58, W — 2B IR RGN g R By T 5EPE  (EA5
— AR
F 55 M 2 i Ve 75 O 5 vh e
1 itk A A

TR A AR R BEFOT I BFS R B, BFSE R, SCE
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