e 40 i 25 02 24 Chinese Journal of Cell Biology 2018, 40(8): 1303—1311 DOI: 10.11844/cjcb.2018.08.0080

NIRCOXTA2LZF B R 4 TE K B X LR K
e SBAE S IRARIIF N

BRI RS BEE Bay

R BRI R A 56 2 24 Bt 2E i BL S22 B, M 3250355 i B2 24 B, At 310053)

FE  COXTA2LZ —ANEALRF R AL F ARIVCOXTA2 R At K& & . &4 COXTA2L
FEORBRon ) REFIRG A, R, X T &G ERILDH @I 2 A 645 H B3 4o fT
P RFIR A TRE R, A T RAHCOXTA2LE @ AR e ) F A KA B h bk, Z X H
AT T COXTA2LAE AR 48 it o A 64 R GA I AR L3 Rk ) 4e e BB AR R 0 Fvh . 3%
AV R A F BT AW FRER, KILCOXTA2LEAAR ta il F v f— LA 64 X Rk H 2
[ F &R IR, B E 964 ¥ B ACOXTA2LE B 640 Fo 547 5 K I, COXTA2LI R ¢4 2 F
LR EARAT % BlAL b, RTCOXTA2LIL R F 5| A B G4 EARE T S BART . Bt &tk 48
F I AT RAVE I, COXTA2LI B SRR 5 5 4m O R ALARS R T 48, 59, ATPA R V. MG 89 #F
RAI, NRCOXTA2LE > RK LA COXTA2LI B — £ 68 9% 37 4| AR SR S RIIIHIV A 4L 3K, 122
5. R COXTA2L¥ A R 49 2, NJRCOXTA2LH) 3k B 3R 4895 A RA2 R A8 7 A X TR AB R E AR
HIHIV 4%, F AR ARV A 2035 % 5 69 B vhit K F AR B ARV, K37, &
BEAARIHIHIV A LR R T AR T COXTA2LE & # R L. 42 EPTiE, AJRCOXTA2LIAE & &
st AR 46093 KT R K BRI COXTAZL, 122 AR COXTA2LIA R A% F, B afof
RAEAL BRI ARG RS ) T AT L 64 SR A B .

KigiE R, W E AR e Rk DhRE

Identification of Human COX7A2L Genotypes and Their Effects on

Mitochondrial Function and Assembly of Supercomplex

Ge Linghong', Li Wenna', Huang Jiatao', Lii Jianxin'**
('School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325035, China,
*Hangzhou Medical College, Hangzhou 310053, China)

Abstract COX7A2L is a similar protein of the mitochondrial respiratory enzyme COX subunit 7a. Two
mouse strain specific COX7A2L isoforms differentially affect mitochondrial function, however, the regulatory role
of COX7A2L in human mitochondrial function is not known. Here, we find that COX7A2L is expressed as a single
isoform in human cells and located in the mitochondrial inner membrane. The sequence of COX7A42L is highly
conserved, since no polymorphic sites are detected in 96 human subjects. Furthermore, we find both mitochondrial
respiratory function and ATP content are decreased in COX7A2L knockout 293T cells compared with wide type
293T cells. Although our results indicate that loss of human COX742L inhibits the assembly of supercomplex
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MI+1V, supercomplex I, +III,+IV, assembly is differently affected, suggesting that supercomplex I,+I11,+IV,

assembly is not completely dependent on the expression of COX7A2L. In summary, our data indicate that human

COX7A2L is more conserved and plays a role like mouse long isoform of COX7A2L.
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A: the schematic view of COX7A42L (Gene ID: 9167) transcripts in human, the black portions represent CDs, black and red portions represent mRNA; B:

the amino acid sequences and structural domains of COX742L in human.
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Fig.1 COX7A2L transcripts and amino acid sequences in human

Mouse (long isoform)
Human (isoform a)
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Fig.2 The blast of mouse long form and human isoform a using ClustalX2
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A: we analyzed the expression levels of COX7A2L isoform a in heart, muscle, liver and brain from the UCSC. The database can be found at https://
xenabrowser.net/transcripts/; B: analysis of mRNA levels of different isoforms of human COX7A2L in 293T cell, the arrows pointing to the target
segments; C: the polyacrylamide gel electrophoresis (15%) of enzyme-digested products of BamH I and EcoR I, the arrows pointing to the target
segments; WT: wide type, D: digested product; D: the levels of COX7A2L and Myc in 293T COX7A42L isoforms overexpression cells and 293T
wild type cells were determined by Western blot. f-Actin was used as a total loading control. Vector is pCDH-puro empty plasmid transfected into
293TCOX7A42L knock out cells.

B3 ARCOXTA2LAR I BUFTIARK 347
Fig.3 The protein expression patterns of COX7A2L isoforms in human
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A: COXTA2L 5 4 J J5T MR A (9 38 52 A7, Xof I ANCOXTA2LIE 2 35 4 L X My (%% () RN K & (Miito Tracker, £1€0)dEAT 44 €, Jr A 40 i 5 22
DAPICE () et FEBOCI IR NS AIE, JREEC NI E B, B: COXTALNERR IR ER . 2R PR 22 B B Ab B 5 BEAT o i
O, 3 S AT AT S 2 BV Sy T (MO ZR KA, ST L3, POATTIVE, TN 4iI); C: 2R 12 i P op b W 43 il 42 22 1 FK A Triton X-100
AL BRI AT G BVEE 3 AT o

A: co-localization of COX7A2L to cytosol and mitochondria. Ctrl and COX7A2L OE 293T cells were probed with Myc (green) and mitochondria
(MitoTracker Red). All cells were background stained with DAPI (blue). The images were taken with a confocal laser microscope and single cell
is taken. B: COX7A2L is a membrane protein. Mitochondria were resuspended in sodium carbonate and followed by centrifugation. Samples (M,
mitochondria; S: supernatant; P: pellet; T: total) were analyzed by Western blot using the indicated antibodies. C: mitochondria were incubated in
the absence or presence of proteinase K (ProK) and Triton X-100 according to the figure. Samples were analyzed by Western blot using the indicated
antibodies.

El4 COXTA2LZENLT LI AR
Fig.4 Mitochondrial inner membrane localization of COX7A2L
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A: Western blot analysis of COX7A2L expression after gRNA transfection; B: analysis of the oxygen consumption rate (OCR) of control cells and 293T

COX7A42L knockout cells. C: measurements of cellular ATP levels; D: measurements of mitochondrial ATP levels; E: respiratory chain supercomplexes

in control cells and 293T COX7A2L knockout cells. The values of OCR and ATP generation were normalized to protein concentration. Blots were
probed with anti-UQCRC?2, anti-SDHA, anti-COX1 and anti-ATP5A. CI: complex I; CII: complex II; CIII: complex III; CIV: complex IV; CV: complex

V. *¥P<0.05, **P<0.01, ***P<0.001.
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Fig.5 COX7A2L maintains mitochondrial function and respiratory chain supercomplex levels in 293T cells
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