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M W% A 1 1 5 (Pyridoxine dependent epi-
lepsy, PDE) & — 22 WL 1Y i Y (R [R5 1505 , B
LT 1954 44 IE , SR 1] T3 A LI a8 )L 40
AL , 2RI R BT 24 X )4 ) ) S A2 o R A
T 4EA: % B6(vitamin B6, VB6) Rl ¥ HlpiTH « BH
. TR R I 0 7 S35 1 It A1 (aldehyde dehydroge-
nase 7 family member A1, ALDH7A1) J& [A 28 4F 2
PDE i A
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BIL, %, 40 d, R E i 37 IV ABE. 8L
37 dETICHE A H BUhE A A, R DU R E
3l FFLE 2 1 min, o IUR, oI5 5, 2K
BE LR BB iR A 45 7 R L L %, VB6”
EXHETRYT 18 d, AP G DR “RE 27
Bio HIBEE 1 LA I A, 2RI X
59 i Al o N 1 G Ntk S S I I B G
1 min ZE A Z6ft . HJLZR GIPL, JE A MRk A
P75 E PE i AR 3.68 kg, Apgar 143 1 min
841 ,5 min 943, FIKIF . SRR, HINF G AE
PER S o ABEARS KG9, SRl 125 o4
BRI, SN TCITIE o Uil I R B S8 5 U
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i R 7 R B AR (S, QS WIS R IR ) , 42
DX Ay = 2 kI R A8 RIS I R,
AR D) o 3 2 B WA I 452 R EL HL 22, T VB6
7.5 mg/(kg-d) FR , Bl 5 2 4 H AR AT & & AR
BILAEIE /N, 8 38 ) & & e it — 2D BEVTEAS
H Hij i o) 4518

SRR I, 2R e BR AR B D S A SR L
ARG ) 5 BUE ) LA RE M L 2 mL, 2%
B R RHE A BR TR A mAT R R . A
LR A B M AR R H 3~5 g DNA, FE6F AT
oo, s A HARRE R SR N AL SOE , &R
FRICHIRER 5 SO DNA 2458, e F R 1 208 B 455
T H AR A mEER , VER 4l Ak, & 45 B B9, R
Hlumina NextSeq 500 17 57 38 5 U )57 (B3 75 & — el
98% , IR EA/NT%200) , FFHEAT40HT , $k AR E
AT REBUR B ) T A 2815 B = a T K R A G
B, BLIEH ALDHTAL B A Ze 878 5 Bl 3k
TRRAE R . 1279G>C, SRR IR AE N ¢.328C>T, 4
BZIR A U ARG B2 PDE(E 1) .
2 it i

DA R P P M0 “ ALDHT7 A 17 2Ry S5t 1]
G EM, 177, Pubmed 2085 FESS o 1 1ok SCHk
Be) 33 , B R L FIHRAE #5245 Ke A, B3 53 5] [
APDE 8L, S5~ FHorr, 53141, Zc 21 4], 1
FIARTER L) 32 A7 AR s S5, R AR 2 63%
(32/51, 53 b Ay 2 IR SRk i AR AHOC TR ), %2
S g AR b A A i AR I L e/ 2 BUAIK Apgar PF
a3 K YRS MG 30 s FEAA ARG 1) 25 )
20 B R IN Ry ks sl A, 3 B3 BN SRy kz 3
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c.1279G>C

TCCATTGCACACACAGAGACTT T TTGCTCCGA

3
TCCATTGCACACACACAGACTTT TTGCTCCG A

1
TCCATTGCACACACAGAGACTTTTGCTCCGA

¢.328C>T

1
ATTCCTGCTCCAAAACGAGGAGAAATAGTAA

1
DATTCCTGCTCCAAAA TGAGGAGAAATAGTAA

) i
ATTCCTGCTCCAAAATGCGAGGOGAGAAATAGTA A

'y
TCCATTGCACACACACAG ACTTTTGCTCCG A

4
ATTCCTGCTCCAAAACGAGGAGAAATAGTAA

A FBILAAFE ¢ 1279G>C 245 2878 5 B JRULACETE S AE 5 C o BULBESEAATE €. 1279G>C 24 5 5878 D« BB LAFAE ¢.328C>T 4R B 387485 B
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KRR IS 94% . H AT HIE 53 48 L, B
W12 50 6 . it 23 o AR i i, Hirp 23
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VB6 A AE ML B Ntk B AL RS I , LSRN 1Y
TR LS S BRI RS e R IR L P I (pyridoxal 57 -
phosphate, PLP) . i Mt % B (fiie ) 75 i 2 ik 1% it
(B ) A AL (pyridoxal 5” -phosphate oxidase , PNPO)
YEF R AL PLP? . PLP 2515 i R 2838 57 , 74
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JE AR, TyfE MRI(functional MR, fMRD) i 4875 T
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SECTZIR W ME . E RG24 63% 4 1k
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alith 78 VB6 BB, il =I5 7 ik, BI%h 78 VB6, RS &R
IS il 57 2 PR 48 A L 48 J2: [ B - PDIE A AR HE Y7 7 o
R 20 1 T R A H R R I 7 2% AR A A -
AASA P6C . PA % 7 PDE L, a-AASA 530 57
FNH, 25 o-AASA P6C PA E T, B35 A ik
PR BIR il ot 2 1 S B2 /D - AAS A S5 1) R
L, AR 28 R GBI 5 1 A h 00 2408 00 i
KT PAE R Uk 2Dt R A 2H 20 R 45
HE— 25 BT T i a-AASA BIEEPEMER . % =167
BERENS B E AR P PA VR, B 5 LIYiE 3
DIRETUG AT AR T 5alih 58 VB6, (EA7E E N
eyt A BEIHRGE T AN R R A s (H
HLEIASE]

FE ST B, PDE LI INAT R A LS 5
Z PR Z A, AL R AL (8], ZESR IR B[], 5 ]
a5 B 1) VBO 4, ALDHT7A T 5878258 D) K
PRGN w4 T I R g AR 2 A e
T B AR R TR RS L L SR YT TR 1) VB6

FIHE, I ALDHT7AT (%28 7258 25 71 2 pe

Y E PR
JAE BT PR T =007 I B A

W EHE) I IR R R B R AR RS

WA A P15 0 B I B R IR 5 VB6, fHE LR

AR R B BT A FIR%, R

TR AT R R 3R 949 , H W Jir K AT e R 24 R T Ui

KRR, SRR LI EE M A R G

TCEATE,

DA L 15 R 3R 48 75 XoF 329 1) 22 o BIL il o 5
SR AR5, DAkt U5 , 5 DA B 4 6 1Y)
FABERHIBT & . H ETIFFE# 1 FH CRISPR-Cas9 H2 AR
E R BE I fl ALDHTAL JE [, s #5717 PDE A %S
— AN R K S BR R PDE & HILE] , DL SR T
T P R AP R ST AT

Zix b Jrik , PDE B G, B 5812 J1 47
ALDH7A 1 FEPRRG I AT 42 2 iz 2 32, B i b
et ) =BT A AE B N
(&% k]

(1] B 8 Malefil, 2 5545, O AR s PR 14 1fe PR
1388 £ 2 R a1 PR YRR W R P A 0 [0 1. A LRk 2
£,2016,54(8) :592-596

(2] B ek, v/ M e AR (). JLR 22 4
,2008,14(6):52-54

(3] 2523, T/ JLEE AR o se e [ ], B s
BRR AR (A SRRRERR) ,2019,39(5) : 781-785

(4] B% & i, T 38, 4 I RPN SLRY (1 ik v i
WA — 71 (1], th A2 LRk, 2016, 54 (11)
861-862

[5] OESCH G,MAGA A M,FRIEDMAN S D, et al. Geomet-

ric morphometrics reveal altered corpus callosum shape

E N T

in pyridoxine - dependent epilepsy [J]. Neurology, 2018,
91(1):e78-e86

[6] FRIEDMAN S D, ISHAK G E, POLIACHIK S L, et al.
Callosal alterations in pyridoxine-dependent epilepsy[J].
Dev Med Child Neurol ,2014,56(11):1106-1110

[7] POLIACHIK S L, FRIEDMAN S D, POLIAKOV A V, et
al. Corpus callosum diffusion and connectivity features in
high functioning subjects with pyridoxine-dependent epi-
lepsy[ﬂ. Pediatr Neurol ,2016,54:43-48

[8] VAN KARNEBEEK C D, TIEBOUT S A, NIERMELJER
J, et al. Pyridoxine - dependent epilepsy: an expanding
clinical spectrum[]]. Pediatr Neurol ,2016,59:6-12

[9] XUE J,WANG J,GONG P, et al. Simultaneous quantifica-
tion of alpha-aminoadipic semialdehyde, piperideine-6-

carboxylate, pipecolic acid and alpha-aminoadipic acid in



4152
202142 A

EE R B WA ML RO P 1 RS R R 2 AR AT [T .
B R A (B SRR ,2021,41(02) : 306-309

-+ 309 -

[10]

[11]

[12]

[13]

pyridoxine-dependent epilepsy [J]. Sci Rep-Uk, 2019, 9
(1):11371

MATHEW E M, MOORKOTH S, LEWIS L, et al. Bio-
marker profiling for pyridoxine dependent epilepsy in
dried blood spots by HILIC-ESI-MS[J]. Int J Anal Chem,
2018,2018:2583215

CROWTHER L M, MATHIS D, POMS M, et al. New in-
sights into human lysine degradation pathways with rele-
vance to pyridoxine-dependent epilepsy due to antiquitin
deficiency[ﬂ. J Inherit Metab Dis,2019,42(4) :620-628
COUGHLIN C R, VAN KARNEBEEK C D, AL-HER-
TANI W, et al. Triple therapy with pyridoxine, arginine
supplementation and dietary lysine restriction in pyridox-
ine-dependent epilepsy : neurodevelopmental outcom [ J].
Mol Genet Metab,2015,116(1-2):35-43

GOSPE S M. Developmental outcome in pyridoxine-depen-
dent epilepsy : better late (onset ) than early[J]. Eur J Pae-

[14]

[15]

[16]

[17]

diatr Neuro,2018,22(4):575-576

DE ROOY R L P, HALBERTSMA F J,STRUIJS E A, et
al. Pyridoxine dependent epilepsy: Is late onset a predic-
tor for favorable outcome? [J]. Eur J Paediatr Neuro,
2018,22(4) :662-666

MARGUET F, BARAKIZOU H, TEBANI A, et al. Pyri-
doxine - dependent epilepsy: report on three families with
neuropathology [J]. Metab Brain Dis,2016,31(6) : 1435-
1443

ZABINYAKOV N,BULLIVANT G, CAO F,et al. Charac-
terization of the first knock-out aldh7al zebrafish model
for pyridoxine - dependent epilepsy using CRISPR - Cas9
technology[J 1. PLoS One,2017,12(10) : 0186645
PENA T A,ROUSSEL Y,DANIEL K, et al. Pyridoxine-de-
pendent epilepsy in zebrafish caused by Aldh7al deficien-
cy[J]. Genet,2017,207(4):1501-1518

[YFmHHEI] 2020-06-30

R e S i S S S S S e ot S S e e S e e e S T S

(EE%2957)

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[J]. Vet Med Sci,2017,3(2) :51-62

KUPPUSAMY K, RAJAN A, WARRIER A, et al. Cy-
tologid grading of breast tumors - the human and conine
perspective[.]]. Fromt Vet Sci,2019,6:283

CARVALHO M T,PIREST,PRADO J,et al. A role for T-
lymphocytes in humen breast canler and in canine mam-
mory tumors| J |. Bio Med Res Intern,2014,2014:1-11
DONNINGER H, HOBBING K, SCHMIDT M L, et al. A
porcine model system of BRCA1 driven breast cancer|J].
Front Genet,2015,6:269

HUEN M S,SY S M,CHEN J. BRCAT and its toolbox for
the maintoronce of genome integrity [J]. Nat Rev Mdd
Cell Biol,11:138-148

LUO Y, LI J, LIU Y, et al. High efficiency of BRCA1
knockout using rAAV -mediated gene targeting: develop-
ing a pig model for breast cancer [J]. Transgenic Res,
2011,20(5):975-988

ADAM S J,RUND L, UZMUK K N, et al. Genetic induc-
tion of tumorigenesis in swine [J1. Oncogene, 2007, 26
(7):1038-1045

WRINAE. 2 a8 B VX2 SRRy i S MFE (D ).
B AR INEEBE, 2010

ZHANG W ,CHAI W,ZENG J, et al. Irreversible electro-
poratin for the treatment of robbit VX2 breast cancer[ ] ].
Biomed Microdevices,2017,9(2):29.1-29.12

WANG L, YAO Q, WANG J, et al. MRI and hybrid PET/

[24]

[25]

[26]

[27]

(28]

[29]

[30]

CT for monitoring tumour metastasis in a metastatic
breast cancer model in rabbit [J]. Nucl Med Commun,
2008,29(2):137-143

MERCATALI L, LA MANNA F, GROENEWOUD A, et
al. Development of a patient - derived xenograft (PDX) of
breast cancer bone metastasis in a zebrafish model [J].
Int J] Mol Sci,2016,17(8) :E1375

REN J, LIU S, CUI C, et al.Invasive behavior of human
breast cancer cells in embryonic zebrafish [T1.J Vis Exp,
2017,122:55459
BWEE,E F.B K5 COX-2 5 MVD 1 =B
SR T (238 SR OCHERTFE L) ). B ml BE R R 224l
(HABIRR) ,2013,33(10) : 1410-1414

WRE 5 , A0 S0, A, 5. ANFUIRRRBE T t RO AR R A
HUEST ()], o 2R A, 2016,32(1) : 128-132
WIESE D A, THATWONG T, YUZBASIYAN - GURKAN
V, et al. Feline mammary basal-like adenocarcinomas: A
potential model for human triple - negative breast cancer
(TNBC) with basal-like subtype [J]. BMC Cancer, 2013,
13:403

HASSAN B B ,ELSHAFAE S M,SUPSAVHAD W, et al.
Feline mamnary cancer| ] ]. Vet Pathol,,2017,54(1) : 32—
43

CLARKSON T B, APPT S E. Controversies about HRT—
lessons from monkey models [J]. Maturitas,2005,51(1) :
64-74

[WFEEHI] 2020-06-13



