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Mitochondrial tRNAY* mutation in Chinese Han essential hypertensive
individuals
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Abstract: The objective of the present study was to explore the relationship between mitochondrial tRNAM® mutation and
development of essential hypertension in Chinese Han individuals. A total of 990 patients with essential hypertension were
involved. The general data (sex, age, body mass index, onset age, and family history) and information on routine blood test,
blood biochemical examination, and color Doppler echocardiography of these patients were collected. All subjects under-
went venous blood drawing for seperating white blood cells and DNA extraction. Then, mitochondrial tRNAM® was ampli-
fied and sequenced after purification. The patients who carried the tRNAM® mutation were taken as the indicative cases and
the controls were the patients with essential hypertension who did not carry the mutation. We performed a comparative
analysis on the routine blood test, blood biochemical examination, color Doppler echocardiography, and other data between
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the indicative cases and control cases. Among the 990 essential hypertensive patients, there were 8 who carried the tRNAM®!
mutation, and 6 mutation sites were confirmed, including A4401G, C4410A, U4418C, A4435G, U4454C, and C4456U.
Compared with the control cases, the indicative cases developed essential hypertension at earlier ages. The average levels of
high density of lipoprotein cholesterol, left ventricular end diastolic diameter, stroke volume, and cardiac index were higher
in the indicative cases than in the controls. While the average levels of hemoglobin and left ventricular ejection fraction
were lower in the indicative cases than in the control cases. Among the 8 indicative cases, 5 had maternally inherited hyper-
tension; one had paternally inherited hypertension; and two denied any family history of hypertension. These results indi-
cated that the mitochondrial tRNAM® mutations might induce the changes in structure and function, which was involved in
the progress of the essential hypertension by disturbing the blood metabolism, the steady-state of the blood cells, and the
cardiac structure and function.

Met,
5

Keywords: mitochondrial tRNA™Y®; gene mutation; essential hypertension; maternally inherition; Chinese Han individuals

13

1998

200 tRNA

tRNA (1]

tRNA mtDNA

-tRNA mtDNA

B

tRNA

(2-4] tRNA

10%,

[5, 6]

tRNAM®!

Schwartz 17 20 (RN AMe!

297

Fuents [

15 tRNA

>

mtDNA Framingham

1.1
352 %

5%, 4% Wilson 1% WHO/ISH 2 (1)

80%

[12]

1999

;(2)

>

=140 mmHg

53 30

=90 mmHg
tRNA'™
Watson

(i mtDNA

/
990



6 tRNAM 603
, Big Dye Terminator Cycle
, , ABI3700 DNA DNA
Blast
tRNAM PCR 3,
( ) ") 123 4itgam
8 ( “ ”)
SPSS10.0 , +
(1) 5 5@
’ . (3) , t P<0.05
1, 10/5 mmHg )
12 2.1 tRNAM
1.2.1 AN
990 DNA
’ , 8 6 tRNAMe
’ . A4401G C4410A U4418C A4435G
M 5 , U4454C (C4456U  A4435G Lerber
, (BMI= / , Kg/m®);
@ ) A4435G ’ 79
(BUN, CR); ’
: : (LVMI) 40 s 180/100 mmHg,
: LVMI LVM/BSA, LVM ’
BSA Devereux [15] 135/85 mmHg
, LVM=0.8x1.04x DL
[(LVDd+IVST+LVPWT)>-LVDd*]+0.6, LVDd 146.63
, IVST , LVPWT 14 mm 11 mm,
BSA 0.0061x  (cm)+0.0128x
(kg)-0.1529 (CO) X ; 2.2
(= / 8 (RNAM
1.2.2 Ak (RNAM 2 2 a9 4
DNA,
DNA R 5'-TG
GCTCCTTTAACCTCTCCA-3"; 5'-AAGG , 1
ATTAT GGATGCGGTTG-3' DNA R
PCR 25 uL, Fz 1 IBREGIFART BB G — A= LR
: 2xPCR master mix 10 uL, 20 umol/L BML
/) () () (kg/m”)
0.3 uL, cDNA 8 53 60.8:144 404483 26432
194 305,60 30s,72 45s; 72 8 53 60.8£14.8 47.6+8.8 259425
10 min, PCR 1.5% P 0.49 0.028* 037
PCR QIAEXII R BMI (Body mass index, BMI), * P<0.05



604 i {3 HEREDITAS (Beijing) 2011 33

1 , , 5 3 2.5
s 5:3
(P<0.05), BMI , 4 ’
(LVIDA) (LVIDs)
2.3 (SV) (CO) (CDH
(P<0.05);
) 2 ’ (P<0.05)
(HDL) (IVSD)

x4 HETmHIFN RE GO A B LR

F 2 FBIRFRGIFAXT BRE A 1L LA P
P LVMI (g/m?) 103.6+24.9 86.3£19.1 0.09

TG (mmol/L) 3.03+2.62 1.23+0.23 0.06 IVSD (mm) 11.0+1.7 11.7+1.5 0.22

CHO (mmol/L) 5.37+1.29 4.78+0.51 0.22 LVPWD (mm) 10.0+1.2 10.1+2.2 1.68

HDL (mmol/L) 1.24+0.16 0.99+0.20 0.02% LVIDd (mm) 48.1+3.8 42.4+6.4 0.045*

LDL (mmol/L) 2.89+0.72 3.14+0.60 0.22 LVIDs (mm) 33.8+4.4 27.4+4.6 0.011*

(mmol/L) 4.78+0.68 5.3240.75 0.18 LA (mm) 33.1+4.9 35.0£6.5 0.27

BUN (mmol/L) 5.71+2.22 4.76+1.22 0.20 SV (ml/beat) 68.3+5.4 60.3+10.6 0.037*

Cr (mmol/L) 77.22437.85 76.15+17.21 0.48 EF (%) 59.8+8.4 67.6+6.9 0.027%*
(mmol/L) 4.410.38 4.56+0.46 0.23 CO (L/min) 4.9£0.5 4.2+0.7 0.04*
(mmol/L) 139.942 .4 141.7+1.7 0.09 CI (L/min/m?) 2.78+0.35 2.28+0.21 0.014*
(mmol/L) 0.85+0.05 0.92+0.13 0.10 : LVMI (Left ventricular mass index, LVMI);

TG (Triglyceride, TG); CHO (Cholesterol, IVSD (Interventricular septal thickne'ss in diasto'le,
CHO); HDL (High density lipoprotein, HDL); 1VSD); 'LVPWd' ' (Left ventricular posterior
LDL (Low density lipoprotein, LDL); BUN wall thlckr?ess 1IT dlastole? LV?Wd?; FVIDd

(Blood urea nitrogen, BUN); Cr (Creatinine, Cr) (Left ventricular internal dimension in diastole, LVIDd); LVIDs
N P<0.05 (Left ventricular internal dimension in systole, LVIDs);
LA (Left atrium, LA); SV (Strove volume,
24 SV); EF (Ejection fraction, EF); CO
: (Cardiac output, CO); CI (Cardiac index, CI) *
P<0.05
HB
’ 3 (HB) 16 {RNAM
(P<0.05),
b bl 5
F 3  15IRAR GRS BRI 5 A L AR ) 1
P ,2
WBC (x10°/L) 5.45+1.43 5.33+1.39 0.44 1 tRNAM!
9
RBC (x10°/L) 5.07x1.16 4.78+0.57 0.27 58 , 40
*

HB (g/dL) 131.1+14.5 147.0+14.2 0.048 , 150/100 mmHg,

PLT(x10°/L) 232.8+82.0 219.0+42.9 0.37

: WBC (White blood cell, WBC); RBC (Red
blood cell, RBC); HB (Hemoglobin, HB); PLT 120/80 mmHg 1

(Platelet, PLT) * P<0.05 )



tRNAMe 605

U4454C ,

iy

310 D 018 00 orF

1 (RNAMU4454C BERIRIZE(

3
tRNAMe!
8 tRNA
, tRNA
tRNA
tRNAM®! BMI
tRNA
, tRNA
tRNAM®!
tRNAM
tRNAM

(1]

(2]

(3]

(4]

(3]

, tRNAM
, tRNAMe!
tRNAMe!
, tRNA
, tRNAM®!
tRNAMe!
5 2% Xk (References):

Dominiczak AF, Negrin DC, Clark JS, Brosnan MJ, McBride
MW, Alexander MY. Genes and hypertension: from gene
mapping in experimental models to vascular gene transfer
strategies. Hypertension, 2000, 35(1): 164—172.

Gharavi AG, Phillips RA, Finegood DT, Lipkowitz MS.
Glycogen synthase polymorphism, insulin resistance and
hypertension. Blood Pressure, 1996, 5(2): 86—90.

Yang WIJ, Huang JF, Ge DL, Yao CL, Duan XF, Shen Y,
Qiang BQ, Gu DF. Lipoprotein lipase gene is in linkage
with blood pressure phenotypes in Chinese pedigrees.
Human Genetics, 2004, 115(1): 8—12.

Motone M, Katsuya T, Ishikawa K, Iwashima Y, Sugimoto
K, Yamamoto K, Fu Y, Matsuo A, Ohishi M, Rakugi H,
Ogihara T. Association between hepatocyte growth factor
gene polymorphism and essential hypertension. Hypertens
Res, 2004, 27(4): 247-251.

Zhao WY, Wang LY, Lu XF, Yang W, Huang JF, Chen SF,
Gu DF. A coding polymorphism of the kallikrein 1 gene is
associated with essential hypertension: a tagging SNP-

based association study in a Chinese Han population. J



606

i4 f{ HEREDITAS (Beijing) 2011

33

(6]

(7]

(8]

(9]

[10]

Hypertens, 2007, 25(9): 1821-1827.

Geller DS. A mineralocorticoid receptor mutation causing
human hypertension. Curr Opin Nephrol Hypertens, 2001,
10(5): 661-665.

Schwartz F, Duka A, Sun FZ, Cui J, Manolis A, Gavras H.
Mitochondrial genome mutations in hypertensive individuals.
Am J Hypertens, 2004, 17(7): 629—635.

Fuentes RM, Notkola IL, Shemeikka S, Tuomilehto J, Nissi-
nen A. Familial aggregation of blood pressure: a popula-
tion-based family study in eastern Finland. J Hum Hypertens,
2000, 14(7): 441-445.

Yang Q, Kim SK, Sun FZ, Cui J, Larson MG, Vasan RS,
Levy D, Schwartz F. Maternal influence on blood pressure
suggests involvement of mitochondrial DNA in the patho-
genesis of hypertension: The framingham heart study. J Hy-
pertens, 2007, 25(10): 2067—-2073.

Wilson FH, Hariri A, Farhi A, Zhao HY, Petersen KF, Toka
HR, Nelson-Williams C, Raja KM, Kashgarian M, Shulman
GI, Scheinman SJ, Lifton RP. A cluster of metabolic defects

caused by mutation in a mitochondrial tRNA. Science, 2004,

(1]

[12]

[13]

[14]

[15]

306(5699): 1190—-1194.

Watson B Jr, Khan MA, Desmond RA, Bergman S. Mito-
chondrial DNA mutations in black Americans with hyperten-
sion-associated end-stage renal disease. Am J Kidney Dis,
2001, 38(3): 529-536.

Li ZB, Liu YQ, Yang L, Wang SW, Guan MX. Maternally
inherited hypertension is associated with the mitochondrial
tRNA" A4295G mutation in a Chinese family. Biochem
Biophys Res Commun, 2008, 367(4): 906-911.

Liu YQ, Li RH, Li ZB, Wang XJ, Yang L, Wang SW, Guan
MX. Mitochondrial transfer RNAM®' 4435A>G mutation is
associated with maternally inherited hypertension in a Chi-

nese pedigree. Hypertension, 2009, 53(6): 1083—1090.

s > > s

2004, 8(12): 2271-2274.
Devereux RB, Alonso DR, Lutas EM, Gottlieb GJ, Campo E,
Sachs I, Reichek N. Echocardiographic assessment of left
ventricular hypertrophy: comparison to necropsy findings.
Am J Cardiol, 1986, 57(6): 450—458.

ZiE

ISBN

M
T
E3
B
H K

A&

# BFL
978-7-03-030318-9/Q 2646
¥ 98.00

16 7

N EMEE

BHlE 2011 48 3 A

&

2004

RNA,

EEMR

——DNA

010-64031535

Email: zhouwenyu@mail.sciencep.com

http://shop.sciencepress.cn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


