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[HZE] B8 UER LI A0k R RDA S G2 i 22 30k, SRR LI A i ibL i
Fik F 20 FUHAE Sprague-Dawley K FRBENL > A% BRALAIBLRIZL (n=10) . BIRULAL BUAE2E )R 2 d 474 i
B AR, RIS 2 h; BFARALY B EAMSURSIK, EATTEFLEA ., REMH K RINA LR
I B ALY, RO (i B T B A R I B SR I C T A P 4K B A 2L RS, A PR rh 22 5
PR ZRIEATAEYE BB, WA RE KB MR fEH. SR HEeiteEt 4164 XZ0K,
Hir 262 AL IKAFAE 22 Rk (R xHE = 2.5) , 164 &2 MKFA 1, 98 KL MFA T, fifkEA
ELN, PCLO. MYOI5a, MAP4 Fl MAP1b 22 FRAZ K2, wIRELE ™ JUNK ST 45 0% A s Ll v BLAT T
TR o R LI SR AT R BT B X CDKS {5 BB S . 4518 MAPLb SRR E M R Rk L
JRAT R 7 LI 1 B it fe h & 5 R 5006 & MTIRE I s A Wia 2 K, CDKS {55 B s vl fig &
L7 )L B A G . [ MEL/ILRIZE, 2019, 21 (11) : 1116-1123]
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A differential peptidomics analysis of hippocampal tissue in a rat model of premature
white matter injury

FENG Er-Cui, JIANG Li. Biological Science and Medical Engineering School, Southeast University, Nanjing 210018,
China (Jiang L, Email: jiangli77777@126.com)

Abstract: Objective To observe differential peptidomics in the hippocampal tissue in a rat model of premature
white matter injury, and to investigate the mechanism of premature white matter injury. Methods Twenty neonatal
Sprague-Dawley rats were randomly and equally divided into a control group and a model group. Rats in the model
group underwent permanent ligation of the right common carotid artery 2 days after birth, followed by 2 hours of
hypoxia. For rats in the control group, the right common carotid artery was isolated, but without ligation and hypoxia.
Brain tissue samples were collected from the two groups, and hippocampal tissue was isolated. Liquid chromatography-
tandem mass spectrometry combined with tandem mass spectrometry was used for peptidomic profiling of hippocampal
tissue, and the differentially expressed peptides between the two groups were subjected to bioinformatics analysis
to assess their possible roles in neural development and function. Results A total of 4164 peptides were identified
and quantified, and 262 of them were differentially expressed (absolute fold change >2.5), including 164 upregulated
peptides and 98 downregulated peptides. The numbers of differentially expressed peptides of the precursor proteins ELN,
PCLO, MYO15a, MAP4, and MAP1b were the most, and may play significant roles in the pathogenesis of premature
white matter injury. CDKS signaling pathway in the hippocampus was activated in the rat model of premature white
matter injury. Conclusions The differentially expressed peptides related to precursor proteins such as MAP1b may be
key bioactive peptides involved in neural development and function in premature white matter injury, and activation of
the CDKS5 signaling pathway may be associated with premature white matter injury.

[Chin J Contemp Pediatr, 2019, 21(11): 1116-1123]

Key words: Premature white matter injury; Peptidomics analysis; Liquid chromatography-tandem mass
spectrometry; Rats
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i 2 J&) Bl BV ARARAE. ( periventricular leukoma-
lacia, PVL ) J& 5 5= JL i ™ & A 43, B = JL
PVL [y & 4%l 509%™, HHT, PVL MU L
il AT AE L T = W 1 2 A SR RTRY T T i
IR A B A LIRR 7 A AR TR . AR S
WO, A E i TEE S R LA RGRYT T
o B, 7SI . R INA,
TR T i = J LG 1 B O O AL 2 20 A
JIREH 7 J2 8 U A F R — B %3, FEREA
PR R B ™, BT H i A s e e S K it
A P AT DA S AT SO BRI RAETIRE
TEADTE T, BALRHBEBEMC (TMT) 254
VR3S FR I B (LC-MS/MS ) XL 7= JLI £
PR B UM AT 22 SRR 2 KB
DA R I 4 7 2k R v SR 7 DL 1 B4 405 &
BT i SR A W PR R AT BE A FHAIL R

1 MBS AEE

1.1 BYEFEFEE G &

24 18~19 d 1Y Sprague-Dawley # 5 H FE 5T 1=
BlRscs sy hon, B RERAETL 10~14 2
gL, AT A S 2 U IR 20 HAEL, BEAL
G A TFARAMERILL, B4l 10 B, 4 BUREER
[ FE, 0 35 PR BT AR A 1 45 7 1k 2 BRI
A FTIAE T T R4 R A S 2 d AT A 3
BBIKOK AR, RJGHA 2 h; BFRAL) R
YA ESIIK, BARFTEEFLAbAE . 5 sEE
G 1 R TS FLUMEE NS 12 d HEE 4% 2R
RS, U4 ER, AEAR AR 2se G HI A (10 pm )
TIORAKS - Prer e, Je2e B N g, A0F
FRATRMRF YR G0 ST
1.2 AR AK EMiETE

P ARG Sd (RS 3d) Bk B
i, ARV F, R 0~3.0 em 053 15 070 E0 AiE
ik, M. AT i, fRoar i D
HAGCHER 1 AFrART, FH 0.9% B Kb vefs &
FAPI AR, N 2R S [ % 2 mol/L Bl |
Tmol/L JRE . 1% DTT (whv) . 1% & (A B0 61 57
FRREY (viv) ], Tk AT DAL, #F 4C
MR, DL 3263 t/min B0 10 min, UEE BIEH .
SRIGIIA 20% 206 (viv) , W55 20 min, K%

TR N 30 kDa 1Y MWCO 334, 7E 4°CHMF
T, LA 7297 /min #5.0> 30~45 min, WK
fdiJH BCA H5 BTl s v E Wb Y 21k 7 4R
FIBRHREE
1.3 TMT #1 LC-MS/MS 4

MR #E TMT 6-plex ik ] & (Thermo Fisher
Scientific, JE[E ) ML, #EATZ KA TMT FRic.
Z IR R AN TH B 2258 ( Easy-nLC 1200,
% [ Thermo Fisher Scientific, 35 E ) 4 &, LB
B TR E R UR LN B BF s 0 PR i 5 B i
% ( LTQ-OrbitrapVelos mass spectrometer, Thermo
Fisher Scientific, £[H ) R4 0#7. BBHME%R (FDR )
BEFEA S A BTFARK < 1% (~logP = 2)
A Y Z IRAIELE R A BT e P vh 22 /0 3 2
W, ABOANEER], i S P 2 KEARX 2 i
K FH PEAKS Q #EHerbf) TMT Aiic rikilitr, i
R R RS E XA o S AT R AR s P
Ko R AARFEAR AR BRARAE R S e RE ry
BRI E] LU B A T AT St Lo ™, fe s AT i A
O3HTe ARSI E = 2.5 I, ZRRMZERER
BN R AT gt B .
1.4 E£WERESN

WA ZFZ AR (PL) /73 Fi (MW )
FKHAEL T E T B (http://web.expasy.org/compute_
pi/) ARt HEAT B A (GO) 3 BT Chitp//
geneontology.org ) , LLI 7~ 2 K 85 F AR AT fE &
HEREM, #hEBTEm A B IIRe. i FE
P<0.01 H FDR<0.01 3t [7] g 5 et 11 AT G i 2 22
o AT HE— P IRER 25 R R Z K TR
H A 7 L, AW 58 R H] Ingenuity Pathway
Analysis( TPA 44 7.1 Jii( Mountain View, flI& A !
PEAT 30 . ARG AL EE 45 HhORH G Y 22 LA ol
He, FIES 2 P E, P E R AT Fisher D)4
RIETTEHORM, P<0.05 HESAGITEE L.
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MHARANASYE  IRAE, 50 1] DL AR 07 2 T 1l
BRI AR AL, AR B J2= 240 M 45 A4 A G 58
B, fRAT, SRR, LK w2 e
AREGE I I RN 2 R

B MARREEL (AN - @, x20)
Dy R T AR R A 0 50 M W] S, R 2 IR
VIS

22 MAXREIALPERRESHNET

AT L e I AL 4164 SR 2Rk, Hop
262 SR IKAE ALK B A SUp A 252 5 ik (A%
B IHE = 2.5) , 164 20Kk BiE, 98
RZIRFGE T, T ZERFIRZIRILE 1,

2.3 ERFIEZHM PIF MW 5%

T o XV A U R B 262 Sk 2 S Rk
ZIKIEAT B, 452 R B MW AT PL 43 A7 7 Bl 4%
I, {HMW A 1300 Da AR fi%k % (E2A) ,
Pl Jy 5~ M8~ 3 fiim 2 (K 2B) . P15 MW 11y
KEWME 2C, KFnERFRELZINH MW LT
2000 Da.

24 ERRESHHORBBAAERX

AR 5T X B 20 4 U Sh 414 262 2k 95 7 Kk
Z2 IR N i 1 C 3t 22408 7 s HEA TAE 0 200 HT
WaER (K) . HER (G) . A (T) . =&
2 (L) REIEWIAEAI S A 4 > FEEIERR (N 5
AR, K 2D) , MAmBRAan 4 > FER
Kz (CuiaE IR, B2 ) MIER(P) L. T, K.

25 ERFTEZHEIMEERR GO S EEBEAINT

R E 2 S A8 22 IR LR BT e A
. AT T GO FLEEE T, K3 a1
UL R (18 3A) | gl s (1 3B)
Moy ¥Hiae (1&13C) 2651, Eflg Ay L2
Jriie ¥ AN Z R Gk T MIIBE M AL P R AT 4
Mk e A RE AN AR M A A A R AT A
fawkar . AR AR T E WA T IhE
G . MEALIEPERZER o TE PR

F1 BFAAMRBAXRBLAAFERRIESK

EH% EZIN i
PCLO KAQPKGSPKPETKPVPKGS + ®
MYO15a QAAAGLKP + ®
MYO15a APGSVAKSPKIPSKPVAAPIL + ®
MAP1b KPSAASPKPGALKESSDKVSR- + o

VASPKKK

FIM3G7 GEVDLLS + ®
F1M547 GSRASAAK + ®
MAP4 PAVLHPK 21.7390638
D37JY0 ARVAAAAAAAT 18.04071685
FIM5W3 LTKPPST 17.13868101
AOA096MJU2 RKLAASEKPQKRLH 14.43257348
LRC4B GPGGGGPGGGGGAGG 10.82443011
FIM4M7 VSGSPTAL 10.31327646
AOAOG2KA46 ARRVAAGVAVVAR 9.922394266
D37Z915 KTVPGT 9.922394266
MILK1 VVVAAE 9.516478137
D4A362 HAVPL —-32.48207956
AOAO0G2K296 YAPLKSSLPILNKVN -19.95486116
D3ZRBS5 ITKAH —-17.84851471
LZTS2 HLPSHGPGRGPLPGPARGV -13.30324078
D3ZMR4 KAASKTRAPR -12.19463738
D4A1Q2 GLKESPPQ -12.19463738
PCLO EKPVPEKETASIEKT —-11.14146415
LRC4B SPPLRAGGGGVAVTSAAGGGSP —-11.08603398
AOA0G2JYC6 SSTVSA -9.977430582
AOAO096MKCO DRAGT -9.977430582
F7EMB9 WATRAPN -9.977430582
Q6P3V9 NVSKLNI -9.977430582
AOAOG2KAN1 NPGANGLTGAKGAT -8.868827184
MAP4 HEPQKSGPGPSQPSTVS -8.813397014
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®2 BFLMBRBGEREARESAAPFENERGRENPRBINESRIESKEENEES

G RES AIR)T 5 gk (ATS

ELN LHPAQPGGVPGAVPGGVPGGL -6.337516 22~42

ELN KYGAAGGLVP ~2.533951 363~372
ELN GGGIP 2.5257004 327-331
ELN TPAAAAAAAAAKAAAK 3.0067861 543~558
ELN YPGGVLPGTGARFPGVGVLPGVPTGTGVKAKVPGGGG 3.1571254 201~237
ELN YGAAGLGGVLGAR 3.6081434 797~809
ELN GTGVGSQAAVAAAKAA 3.7627781 296~311
ELN GGGGIPGGEGAIPGIGGITGAGTP 3.9388898 326~349
ELN GVPGFGAGAVPGSLA 4.8559596 660~674
ELN VPGGVAGGAP 49611971 714~723
ELN GIGGP 8.1262226 414~418
PCLO EKPVPEKETASIEKT ~11.14146 1119~1133
PCLO MAKVP ~7.261352 3607~3611
PCLO KILPGE -6.65162 4482~4487
PCLO NVPSPTSPL -3.695345 2502~2510
PCLO GTQVKGKK 27061075 1102~1109
PCLO TKIIEDD 3.1571254 2865~2871
PCLO KPLSKVSSVAVQTVA 3.1571254 3453~3467
PCLO SSQQPGPKNL 3.6081434 321-330
PCLO KAQPKGSPKPETKPVPKGS T 808~826
MAP4 HEPQKSGPGPSQPSTVS -8.813397 770~786
MAP4 GDGKSRK 27061075 996~1002
MAP4 APTAVVSQ 2.8163564 185~192
MAP4 KTTSA 3.6306943 1912~1916
MAP4 SPQDPIQGAGF 45101792 1263~1273
MAP4 ALRPGPKTTPTISK 54122151 1846~1859
MAP4 PAVLHPK 21.739064 853~859
MYO15a KTEATK ~4.064879 1306~1311
MYO15a HLKIKTC 27061075 3262~3189
MYO15a NAKTVRN 63142509 1344~1350
MYO15a APGSVAKSPKIPSKPVAAPIL + 2482~2502
MYO15a QAAAGLKP + 1979~1986
MAP1b RLMITDA -3.880112 125~131
MAP1b KSATPV ~3.048659 1521~1526
MAP1b KTATACPGT 3.6081434 2324~2332
MAPI1b KPSAASPKPGALKESSDKVSRVASPKKK s 2257~2284
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(1o U2, AN ) ) 4 o 2 S B P A S, R
Iv] () 24 i 5 P REAR SRR TR A 2R (G 1 181 2D

LR (BRI ) Z M 2EF IR, [EARRAR
A MIRE AL

WFFELE SRR CDKS {553 i 7EA T 20 1 B
HAPR PG, R LI s 4 Al BB CDKS
FOS AT G, X A] B 22 S R IA I BT
EANFMARG LT MINRER IR, Hik
YEFIMLE A 15— 22 0F 58 . BT SCRkR W] CDKS

-1121-



EIECE IR ]
2019 4 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.11
Nov. 2019

bR T HERFRR 2SS FIA, I8 TT RETE S filt PT 9R: |
P2 TR . A4 TTE B R 28 58 AE K IR R
R EE EAE ., 1 CDKS 764 235 05 sl 42
IRFFYEGR A e 2R VE ] . Hawasli 25 "7 A
4 CDKS i i B #25 NR2b A H: Calpain &5 H i 41
AR HE NR2b BRI ) 5 fk o] S M
2¢ >, Mushtaq i WL ok CDKS 2594l 7 2 A
MARIHER, 7T LUARYY A SR T M5,
LB IR P BRORE L LR 4 0 2 R AL R0 5 G A rh
FHSERY 2T

ARG P I 11 A WIEM2Z R RIEZ K
Wed E] ELN 2 A DSk, U s A E 2 —Fh
A BALER, | 7q11.23 B2 1.5Mb BIE, #%
X307 35 20 N, H T A A B Y B ANAY
W R AL . ELN FI LIMK1, L2 BT 4 4
TEAEAE N HIBE F1 T B DG B I ACREAR , ELN 3 [
B AT B SO0 R BRI, AT R E0A
HIBEN TR, W —MMERE, WiFolEfKR
I AEAE L[] 1Y) & B AL 2L . ASBIF IR 45 4R
ELN 25 (Al g 50V BR2E A 6, (HASE BN,
TN, TTIRXEEZ R E A ELN R 28 &
(/N F9 8, HAE PVL 25 B 325k i FBE T
BRI T ELN fEfh 2 R K B Th R IAMIIBER
Ak, RIATAER PVL (AR MITE VR

ARHFGE LA O A TR 22 S 33k 22 S i
F| PCLO B H W Yy RE . A2 PCLO 2 [H & £ T
7q11.23-q21.3, X2 7 5 J AR —A X, Bk
SRy 2 AT 3 2R A R B W 0T 2 5 A1 R B ZR 7
AL R PCLO EEFFGA IR fE S 8L T ks
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