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WE  HM RGMHH m>C RNA PR HE NSUNT 76 A5/ Z AL T h gk, MIRFTILE R A L8
EHRRIHAERE E LR, T AN REH S UL | BioGPS SR 1248 . RT-qgPCR & Western blot A&, MENM 5
SER P Z TINS5 NSUN7 & EZ @M T AM/NR A A, [Had I (R aA R B B 0
L E W (EAERAE, HEREE RS T PRI B R EFNE R ATER mRNA S5REAK
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NSUNT7 expression profile in multiple human and mouse tissues and organs
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Abstract  Objective To systematically delineate the expression profile of the m5C RNA methyltransferase NSUN7 in
multiple human and mouse tissues and organs, providing a foundation for investigating its biological functions. Methods A
multi-faceted approach was employed, including immunohistochemistry, BioGPS database mining, reverse-transcription
quantitative PCR, and Western blot, to analyze the spatial localization and quantitative levels of NSUN7 expression. Results
NSUN?7 protein was primarily localized in the cytoplasm of human and mouse cells; protein expression was enriched in
epithelial cells. NSUN7 demonstrated a complex regulatory pattern in metabolically active organs: a discordance between

WokR H ) 2025-11-12

RETH: EXRERRPEIE4(82573835, 82173299); | 448 ka5 B FL AT 7t 3 42 (2024A1515013024, 2023A1515011844) .

PEH v B (1998—) , %, TERLALAFIFCAE, BT M. BFEAR QP 58 . E-mail: 3454173736@qg.com #iithZE (1997—) ,
5, R LA AL, BFFC T JHE A S R 5 18 6 SR IR AR G F 58 . E-mail:  1664797690@dqg.com

W& & ) e . 2026-07-09 15:38:45 ek iy 4 udik.  https://link.cnki.net/urlid/11.4822.R.20260709.1125.004



2 o AR 2k

high mRNA and low protein levels was observed in the liver, while its protein expression was specifically elevated in
thermogenic brown adipose tissue compared with white adipose tissue. The strong positive expression of NSUN?7 in cervical
squamous epithelium aligns with its previously reported pro-oncogenic functions. Critically, NSUN7 in human testis was
expressed in spermatogonia and spermatocytes, aligning with genetic studies linking loss-of-function mutations in NSUN7 to
impaired spermatogenesis. Conclusions This study provides the first systematic mapping of the NSUN7 expression landscape
across multiple human and mouse tissues and organs, providing a physiological context for its known or potential roles in
cancer and male reproduction, as well as revealing its underappreciated expression features in key energy metabolism-related
tissues. This work lays the comprehensive groundwork for future functional investigations into the multifaceted roles of
NSUN?7.
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B A Y 928 78 i R 3Rk RS e A b R OO AE R . IEAESR, BEEWEFUHIIRAN, RAMEEL T
WHEE s AN DNA FIALE FUEMY 2 RNA ZKF, HIGHA T “RNA R AL 220X — B i i 4
B, ez, 6-F AL IRENS (N6-methyladenosine, méA) VE AW 7 & N Z AEANK RNA &
i, CHUAS EEEHE R IR Oy A A S, T4k meA B2 J5, 5-FF LM MENE (5-methylcytosine,
meC) {8 RNA FM AL M H) 7 —EE N, @RZ B GE. MR, mSC Eifife s st
W RNA BIfEtE. B, B ATIHIEERE, TS 5MMEHE. ol TR R B S R
A SRR,

NOP2/Sun RNA HILHEREZK I 1 7 (NOP2/Sun RNA methyltransferase family member 7,
NSUN7) Zht—Ff A RS BE s, FFHGESL T/ 398 7 RNA (eRNAs) 1) mSC {2 1filB4l. SR,
S IR FBONIRAN I IR (U NSUN2) AHEE, NSUNT B2 Dhaed sz /3512 g fif
FRY, NSUN7 e 5B RE . WA T« BT R KB S B 05 1k i £ 5 i f2 0o-sl, {3
NSUN7 K H AT mSC 17 2 P A= 38 505 B 2644 1 10 BAR AR A R AL A R R G0 B .

&4, KT NSUNT7 7E e Js gt v i D e Je 3L s it Fi A BON R =, BLA 08 2 25 T Im R bR
AW FELA-200, filty, NSUN7 JERR S 2h T IX (1 DNA FFIEAL Al SEUT A T NSUN7T ik T i el
NSUN7 ik /K5 Jt 8 P JRE 563 FiUa 52 R AH OQ IO, I mT 000 115 %) e 1 52 R RV 200, 55 4h, NSUN7T
L5 fie e P R TR B AH G, LRI KT ] FU i fie i e s (45260, % B FraR, NSUNT7 0 BE -5 MRd & i
ZYIMIC. METHE mSC HEFFERE (W NSUN2 Al NSUNS) fIZhBE N A,  H A% NSUNT7 76 Fg
RAERBHEERBT AR, Hr TSR R R .

RECHB LR, NSUN7 BAEZERAEY 2 Dae, HEBTS IR RN+ AR. £T
HERPRIAE S ARG H VMK, REMHT NSUNT fFEIEFHHAS T FRREE, BovERHE
AP EEE YRR — PR R HAFE LG OB AT IR . AW 4R A e H gk A Sk
(immunohistochemistry, IHC) . ¥ % g & 5K PCR (reverse transcription quantitative real-time
polymerase chain reaction, RT-gPCR) . A E I (Western blot) 2 & BioGPS ##i /%, MiEAL
L&MW E 3T 7 Ama 8, W NSUN7 £ NS/ R IE N, 5 2R 2 1 1k 2 ]
i o /0 BRUASE TR R N A BT JFL 2H 2 S 1 T R A B0 AL ) i £ O B ST 36 A 4 o
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1.1 sRIgdr#t
1.1.1 ISz

ARSI T 208 8 s SPF 2% C57BL/6 KEME/NR, HL6 N, k& 22~24 g, MWH/ REE¥%
LR B L [SCXK (B 2022-0002], 177 T 1 77 BE R R # SEER By 0 SPF 4 SEER Eh#) 55 [SYXK
(%) 2021-0167]. AL T7E @I T ERRZEZSMICEZ 2k (SMUL202406029) , sL4
TR 85 R A 3R .
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PEEE G BREIOR, Il HEAR R B 2 I B B B fe B A & I IE U it (QKIXM-2025010) . %
EARART, BHECOARS A ZEIATILRO R, HEE T hmAaEREN.
12 FERAFENH

S (RS TR ARAR, #itS: 20220401) ; SAEE (B so AR B R
AHE, fit: C12585714) R IBVERFI & (AEEHEEMAEMERGIRA R, 5. 2413D073) ;
TR FE K K 1% (diaminobenzidine, DAB) & kil & 20x (AL EHFHE SHAEMEAREGRAF, #it5:
240010512) ; RNAiso Plus (FAEM T (KiE) HRAF (TakKaRa) , fit5: A070699A) ; Uik
SEB & CF v MERE AR R I AR A F], fik'5: 7E0182F5) ; ChamQ Universal SYBR gPCR
Master Mix (Fd a5 MER AR DA R A, #it5: 7E2421B5) ; NSUN7 $ifk (R =EAY
HARAG WA A (Proteintech) , #lt5: 00096871) ; HSP90 #Hifk (i =& &M+ KA A A
(Proteintech) , #t*5: 00163996) ; 4 HIRHUAA&E (FEIEEYWRIE KEARAR, #it's:
20250402) ; HRP #riciliffife 19G (£ E Bioworld A#EHE AR, #itS: 20250320) . SLiF %)%
EE PCR X (¥ Kizkir=i (L) HIRAF (Roche) , A5 . LightCycler®96) ; IF & %% &
B (HAJRHEAT (Nikon) , % 5. Eclipse 80i) ; fh22 Kk Gl MBI (FEAH %A (Bio-
Rad) , %5 . ChemiDoc™XRS+) .

1.3 XWAHE
1.3.1 FRAAbIE

8 JEAW /NI G, fRTISRIS AT, AABMBEE, MATHET 4%2 % K
JE, 24 h JERUKMPSEARAS, A B S KAGEAT IR, AiEaE#ATHET A, UREE 4
pmo
132 IHC &t

FUEY) R 2 65 °CHERE 1.5 h e 5, J5 2 /e S B IS0 50 00 38 KOCRBI ) 77t 47, et
SERE TR B TSI RERIE . SLRFEDS W E S AR, SR A 580 R &4 T
FEB AL, B 50,

1.3.3 IHC &3 %

NSUN7 HiJi = B0 A0 Al iy, A0M0i 2R o, AR L sir il o PR, A& NP k.
G5 O P AR AR R 2 B B B R e s B RL R AR ST R NSUNT T Rk I A 447 60 70 AR
DAB & iR KVESr LU VPG BT R aA RS9 F2RE, 0 43 NSUN7 fEHZE EAKZE; 1 4. 55N
Fik; 24y PEFHMRE; 30 mMHMERE. RASGIHES 4R, g NSUN7 EAHAL LR
B
1.3.4 RT-gPCR

KH TRIzol R EL 40 & RNA, EARER/E S G & U 1 A& SRRy, $RBsE s, A e
ST & A B cDNA; fiEH SYBR Green qPCR 71 & Ak Rk B 1548 RIECVEFE EHLY 4. L GAPDH Ny
WZIER, R 228t I DR AR Rk & IR BN B A NSUN7 3815 2 K I 4L 43 8% B A I,
Guit H A 228 B A R A B IER .

/NEL GAPDH L3517 %1: 5°-AGGTCGGTGTGAACGGATTTG-3’, Tm 18N 60.88; T4
F%: 5-TGTAGACCATGTAGTTGAGGTCA-3’, Tm i N 58.59, # /=¥ F Bt K E A 123 bp. /M
NSUN7 L35I #F%]: 5°-GGTCGCCAGACAAAGTCATAA-3’, Tm {i A 58.30; Fiisl¥FE4: 5°-
GCTGGAAAGATTCATCCTCGGAG-3’, Tm{H 4 61.05, ¥ #7=#) i Bt 84 bp.

1.3.5 Western blot

HABEAZLCRYE SBEA RIS, @i BCA EEEEAWRE, A LS E R,
WRE GRS T-80 CIRAE&H . |EAMEMNE SDS-PAGE 4r B Hivk (KR4 80 V, 30 min; 43 &5k 100
V, 60 min) , B % PVDF )5, MKIKHEAT 5% g Ak &l —$HT (NSUN7, 1:1 000; HSP90,
1:1 000; 4 C, I®) 5 HRP Frid i FEPif —Pt (1:5 000, =iF, 1 h) BEE & TBST Wik. il
A2 R ek AT B 5 o
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1.3.6 BioGPS £ #EE & #r

AT BioGPS %#i /% Gene Atlas U133 A (gcrma) FdE4E, AWFF A NSUN7 JE K 75 = ZH 2188
HHH mRNA RIEBEFAT T 0r. &3 BioGPS Mk Chttp://biogps.org/) 2 A NSUN7 JE[A, L
H AR 2085 4 J5 o] B 0 2 R R E A A R R IA B SR EL R FEUEGRIBEE, A
GraphPad Prism #EEHEAT Bodm S B A Al AAL AL B, 2 HOIR I 280 NSUN7 J R 7E AR R 2 il 2R ik
o
1.4 FHitEFH*

FIF A B 2 DL 5 i % (X £s) i, IR GraphPad Prism 8.0 B fF#E 47 GE it 40 #7 .
2 &R

21 ANEEEHALAIFZER NSUNT HIRIKE

A IHC Gefingh BRI bR AT AR 1 488 B f NSUNT [IRIEK TR, IR IX IR A
EAREIE, REOXBHERNLERE. R E/R, NSUN7 EAFEEM T AR BRMER (E
1 o Hr, BEHERR LR NSUN7 25mfHMRE; EHFEAREL. B, FEHAE. WiE L
R AL CHIEFRS RN . WSO B M AR GO B A « BRAE. DR S5 Rk ARSI R .
B NERFI AT ZU AR L B S M RIS W CEFEME L MmN D o (s o (E
J6)  HUWRER. gL, FEEE L. Bl (white adipose tissue, WAT) . 'B/NE. ik
AT R A hR B 2H 21 2 s BB R s (B 1)

EHER E
Cervical

m  squamous epithelium

EHRAER B

THNE
u

>N

Bl 1 NSUN7 7E Ak EZA LG T h iRk (40%, 80>)
Figure 1 Expression of NSUN7 in human tissues and organs (40x, 80x)

2.2 NSUN7 £ A FEEHARE PRIHEIRIEE

HF BioGPS ¥ FE 1 () Gene Atlas U133A (germa) ¥dE#E, AWEFT0#r 7 NSUN7 78 A4k &40
BT mRNA FRiAKF. %F NSUN7 7EU0 4 4 [l Rk B EAR, Mok LS R uE O
B, HEHAEARHAS TR RIEAE, AR IE 2. NSUN7 7E/F. BURBR. Bl BRE. Z5mA
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Figure 2 Relative expression of NSUN7 in human tissues and organs

2.3 IHC#BR/MREZALAB/E R NSUNT Rikik

RAE THC Zett FERARHEXT /N B A A8 B MR IEACF AT IR, RE X E0E SOV AR E &
Rik, RECQXEE CNTERE . S5 LN B IEA 2 PN A RY) 7 B 7 BRI (&2 At
WO, GRERBTRREROES (B3, BT RO RIRRIE. FRER, NSUN7 &EHE
FEAL T A M BT, NSUN7 fE/NRRE 2 S B h R AR ERRIE, Hrph e ok a R
(brown adipose tissue, BAT) . Mfig bz RSN AR B B/ANE. %ﬂ\ bR EL BRI NI
&%@ U Rk, AN CEEMEERMOENE « K (L o i (s o BFAAER,

~ WAT. Jli [l apk 22 23 JBR i e vt A0 B9 B (] fod 52 ol 99 sl B 1R 3R (1 4D

JFF A
Liver

50 pm 25 um

20,
Testis

50 um 25 um

P 3 IHC BITEXTIE (20, 40%)
Figure 3 Negative control for immunohistochemistry (20x, 40x)
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FRE IR 414

i

ik

S

P4 4 NSUN7 75/ Bl 2L RE B HHIRIE (40%, 800
Figure 4 The expression of NSUN7 in different tissues and organs of mice (40x, 80x)

2.4 RT-gPCR #&7~ NSUN7 /MR EZEAAFTE FHIRIZAKFE

KAFFFFH RT-gPCR £l NSUN7 7E/N R & A8 B R IR IE . Wk 5 iR, DIREE &K
i AR L 2 St B AT VA — Ak AT, REL NSUN7 7E/NRIE2 0. B il B R AT 20 23 52 AR 6
B RIEAKY (B 5) .

104 —
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5
A [=%
R E 102+
<
S 2 10
2 g
Z2 S
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P L EFT s F S8
RCOE L
¥ C TP Vg

& 5 NSUN7 76/ il EZ A A 8w b ke Rk &

Figure 5 Relative mRNA expression of NSUN7 in different tissues and organs of mice

2.5 Western blot #7~ NSUN7 ZE/MNREEALAREFHNELARIEE

Western blot £ 1] NSUN7 & [ 76/ R = AL B 1 RIEKF, Wl 5 Frox, AL F6e
] NSUN7 ZEH, HEZEZXWHREMS S 7R (4 80 kDa) fiE. HAFFEEME, #ads
(W' OAEF B AT, T&WHEKIRiTw. i eEsiridikT 80 kDa I &GS
ST, 5 EIR, NSUN7 EAERNMMSHAARE R YEANREERFREL, HPE BAT. O,
B il FEARAE B A RA E AR S, MRS . WAT. M. 20, iR, B, B ERE
KFETF—HHFEEEMK (E6) .
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Figure 6 Protein expression of NSUN7 in different tissues and organs of mice
A A
3 itig

ARG R IHC, B4 804 %0 1. RT-gPCR il Western blot 28 £ Fhszig HK, M mRNA
AR AKT RGMERMAENT T NSUN7 76 AR/ R E B8 B PR E e LA Rk &, #HxTH
52k BB AR e R IE B

B, HET AMEHELN IHC 455, AR K NSUN7 B E 20« b s E I REHESL: ELH
R, R E IR R . A TE KA IE LR BRI, TR FORIRE AL (P
WL REW Bk H ) hRIEMTS. LR Mmoo BRI BORN 20 b 55 50 B8 Th e 4 7 2H 23 Fa
A2, X —RIAFEE TR ZHE /R NSUNT 75 b 7 40 i i s e LE W DhReh i+ EE A M s

HAERENRE, X EREEMNEFERRE NSUN7 KRR EEY & . A 7L,
NSUN7 fE8—F RNA m°C F RN, @i iBmH s RNA BB A= Y2247 2, a3 v o 42 i eg v
(21418251 G Ak Li SRS R ST R, NSUNT7 765 2 fh il B35 ErbB 15 5l i A 0L E
FLUCER ) 225 H ) = S A PG A . RZB SR, A SAMMIE T, AT E IR P NSUNT 78 1EH
NACE SR b R rp AR PRI, X — R BN B EUE ML R T O I A B 22T 5t —NSUN7 1E
1B B 20 By A i Rk, AT RE A LA R AR I R R TR R B R O, T IR s R k. A
e, EAIRICIE S SR b i b 4 NSUNT 2818 VR WLH], 1A 19 B e 308 1 % AE S s
R g a3 PR B A A

Hk, AR KT NSUN7 ZERFIEH 200 mRNA 5&A/KFRIEESEEN S, £,
BioGPS ##fi P 73 #r B /s A& NSUN7 mRNA 7EJHAEH 23 s FERE; H IHC il ARH R HK
SRS, RN LS B R IE o X R SRR 5 R AR ACE B RN R R [ RE AR . RT-
gPCR #£7x NSUN7 7E/NRAFAEH 1) mRNA FRiA SN, Western blot tHiEs: 7 HEARE, H
IHC Qe LR Bon NI RIE . W TRXMA—EE, AR HE LT 3 FrlRErfere. H—, Xnlfe
oo 7 E B S S LS o I REAE 9 N AR B AR FR AR, G 3 R SR T 5 B A R 5 (26271, NSUNT
ERFIEH & KB mRNA S5 BRI B AR R Z o0 &G, 58 ZUIS 7~ 12 36 DR 7E 40 P PN AT RE 52 2
R R R SRR B R AR . K, X ERATREIE TEAR AN REE S 5 PR A . IHC
FEHTRNEARHLSEA NS SR, ¥ NSUN7 fZEH4d ) 2. BWEILRIE T B0,
MR 4 TReE X3k, ] gexfE DL AR 5w 20 SRkt B 55, Bk IHC 25 Rl A 55
FIK”. 1M Western blot A X ZHA S K SR A BT EERN, FRERMEANSEASTE. H=, N
AW TR 2 TR, NSUNT 78 BT b 4 v 1 R 56 S5 K 57 ] i 2 L AA Sy i s mig 7 5 18 74 7 £ i
TR BT AR . NSUNT 1E v RNA (EUREE, 78 A A f B a3 I8 1T 58 2 5 4k 7 K = 4
HoARC AT mRNA 0 Fa e e S EIER0R, M (a2 i 35 AT AR AR h k. X — 5 NSUN7 £ —1%
U BR 28 B — FR i b NSUN7 mRNA B R 52 1 760k 19 45 5 AH 1 EiE .

AN, ARBFFAE N K ISP ML F], NSUNT 78K 4000 . ¥I2% S IR B ks BRI i b 3 %
ik, X5 NSUN7 48 FEOE 7 E T BEAANE MHGEAAY & B, R HSUREAENEZE R,
(E AR 5T B0 N ARG T R AL b A BRAE AR AL T BB 3RO E S, 2D HE L T NSUN7 7E40 5
SRS HREP M ZIREMA e,
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75— DU BRI E NSUNT fERIT AR iRk BA B2 %57 . /M IHC 5 Western blot 4551
RW, PAIE BAT H NSUNT7 &R RIAE B & R/ TERElE WAT. 24552578 NSUNT W g
S b RE AR AR DI G, ST H AT NSUNT7 1 ZhRE A &7y 4 v F fib g 45 d [15.16.18-201 - HL7F i
AR JUHOR R P /R T R ILARAE, = R SR B AT T I IR R T 1]

TEARH ML, AUFFLFA Western blot &3l NSUN7 & A7E /MR B ZA LR B P I RIEKFE
I, o H A R I ARRE R A, HENNZ I SO 2 /e e NSUN7 SR EANRIH AR FE R
LAY 2 R, TAER R PUAIE R e, B PIR AT BEVE: 2 NSUNT W] BEAF7E AN [6] ) BY
Be AR, JETERFE AR L RIE; & NSUN7 nf BEAA7EBNIR F 81 22 5, (HIX AR At 5238
o IHC B Z LA, A IHC BRRF It S i B ook HE SRA6 SAOMUEGIE . ASHIF 70 503 WA X 43 1
B SR ( SAIT BORE, 9 NSUNT (92 SRR 50 3R 0 T 0 8 0 25 2 .

£i L, NSUN7 2 —Mife 2 Ml Mg Z RIEME R 727, HERE RN H 0 5% b b 5
JEE, HiZiE R B2 YA 25 . AUTFRRBRIELE T H R0 7 s NSUNT ZRIA T ) Jfif
k. 5 SN T RSE R R RSh RY, S A T B, BERIGIE NSUN7 fEARIHZ (A
B FREET R TR RAR S T IhEE, FRARITH mRNA 5 E B RIEKFA—EH N
FEVFENLAL, Oy e R 12 32 [A] FA) A BH 55 5 B 1)y B 22 5 1 SR Al

AR, EmEE, AEH, 5. NSUN7 fE ARUNR EZEAZUS T PRkl (0] o E R %
&, 2026, 36(15)
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