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R1 Nekl, Mag. Tek, Adamts20, Ly86. Traip mRNA X NZHIGIYIFH] . F=YKE
Table 1  Primer sequences and product lengths of Nekl, Mag, Tek, Adamis20, Ly86, Traip and internal references

[ LY (5—3") TEslY (5—3") P Ibp
Nek GGCCAGGGAACAAGGATGGAGGA TGCCTTTCTGGGAGCCATCGAC 200
Mag CTGCCGCTGTTTTGGATAATGA CATCGGGGAAGTCGAAACGG 180
Tek CAGCTTGCTCCTTTATGGAGTAG ATCAGACACAAGAGGTAGGGAAT 220
Adamis20 GTCCTGGGAAGTTCGTTTCCA CACCCCGGAGCTACGTTTC 150
Ly86 GCTGTTTCTGGACATAACTCTGA TCCTCCTCACAAAGGGGATAG 170
Traip CACTATCTGCTCCGACTTCTTCG AACCACTGGATTAGGCATTGC 190
Gapdh GAAGGTGAAGGTCGGAGTC GAAGATGGTGATGGGATTTC 160

TE: Nekl, Z2ZFRWNE; Mag, BESAHICHIE T Tek, PEZANMIAR LR ARSI AR Adamis20, I/ 28 1 HE ) 20 (948 75 2R

SIREAR; Ly8s6, WMEANMHR6; Traip, E3iZ HE A HN .
G A R KBS RE, 4 °CL 3000 r/min (B5.02F42
10 em) B0 10 min B3 o #2186 ELISA {70 & 20
BRI i 2H 21 2 S e I8 i R U KCP A T AT
1.6 %itEFix

K HI SPSS 19. 0 BAF#EAT B 73, H Bk
BIfF G IER A H 7 255 X Ehnifi 2 (ves) R
N, ZH BRI ER T 22500, 4R BRI
LSDKH . DA P<<0.05 HZESAHGIHFE X,

2 H#R
2.1 BUMEFRIERHSHER

T AR o, S A SRR L
i PR IEN L 46054, Hirp 2353 4N3E A i,
2252 MR . P A REAE SOk [11-19]
g5, BiE T 6N CHEIE A (Nekl. Mag. Tek.
Adamts20, Ly86. Traip) #4:HIIE . 64~ A
AR DA Z B FREEWME TR, SEF

e — 5!

2 BEFARAL
IHeTEREZH
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Traip

T 2L OAURZEE D A I A PRI R, ORI,

Nekl, 22518 F M ; Mag, BEWIMICHERR A Tek, PN B2 AHARR S0 K SRR 32 1 s Adamis20, 1L/ INRURONE B [ FE T 20 386 M
GIREAN; LyS6, WELAMIEPLR 86; Traip, E3{Z RE &N,
B 1 SRR R 25 55 Rk Fe PR P 6 AN S Bl R ik i L et A

Figure 1 Heatmap of comparison of the expression of six key genes in differentially expressed genes

in the brain tissue of mice in each group
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AR e de, MeEsiE 4L/ BN 42U Nekl, Mag
Tek. Adamts20, Ly86. Traip mRNA ik /R T ;
SRR ILEL, ZHIEAL/ NN D Nek ], Mag
Tek. Adamits20, Ly86. Traip mRNA ik /R il
2.2 BN RIRLLLR P Nekl, Mag. Tek. Adamts20.,
Ly86 . Traip mRNA F ik tbiz

h 20 B TR A S5 2H DN 22 S B PR Y mRINA 7K
-, K 3 AN ORI 22 S e Tk PR v DG B PR HE AT
Real-time PCR&0IE, &2/~ , SRFARL LR, I
FEIE /N 20 Nekl . Mag. Tek. Adamts20 .
Ly86. Traip mRNA FRIK¥FEAL (P<0.05); Sk
FAEAL AL, S A/ R Nekl . Mag
Tek, Adamits20, Ly86. Traip mRNA 3% ik ¥ F+ &
(P<0.05),
2.3 & R4 4P Nekl, Mag, Tek, Adamts20,
Ly86. Traip & & /K -F rb4z

3R, HSERTFARALE, MREEH/NERMGH
41t Nekl, Mag, Tek. Adamts20, Ly86. Traip &
FACEFBIBEAR (P<<0.05); SIKFFAEA ILE, &
B AL/ N1 21 Nek 1. Mag, Tek. AdamtS20.,
Ly86. Traip & /K- V-7 (P<<0.05).
3 it

FRREREE H 255 | R S P BRI R
15, JF S B EEAE B & 7Y 58 TR 5 A BUS AN
L BRI R AE IR B SAE 5T pl R

F2 KA/NRIGHLI Nekl . Mag

Wk WooCM 2, RO, B,
TIPSO, I E BGA AR BRI 5
BEABRAMIARR, 5 REARY, SOz, #

T PR By DAY LT 5 T A B R D R 55

O VNP S N = SR 75 ol Y o 5 o 22917 €3 8
ZMTE BT T UANS A, BRI 2,
NSRRGSR, KRB R, Kt
T REBGEMAS, (EB¥ERE) 5 “KiES
AZFH, KEAGRELERH, IARGIER, A
ZHAER S ER, PORRAMNESR, 2 TR Em
WK, BFRb ok DURARZE, SO A LABREE L, FERR
whhma ke, REyh iz arkd.” =445
M, #MEZ A s AR Z 3k, el ks 2
BOEAE . AREATF R T — RIS B T WUk e
E ARG 8 T BUS 2E e, H O 7Esh ) SE 55 R IR
B T UESE T BB ISR, AR A MR
P, weaE B EAEMAEE L PR A5y TR AR
FH 7, AT REIE L T MR RE /D B SR R RN Ay
W 18 S5 o s e T oK A0 W JE Th RE R A, E TR AP
BERERIERE o
SAEMREIMLAISE A%, AAT i 28 25 3 1™ 1Y)
INATERBE 521012 T g A6 R R 1 AT 511
R s ARG RRE RN . BEIMEREL . AR
1078 P B Dy i B A S 2 OCBR Ag BEA T, &R oT .
i 5 5 S5 R0 IR IR 2 i 28 3R 5 ) B I A 1Y)
Tek, Adamis20, Ly86. Traip mRNA ik HLE:

=24
o

Table2 Comparison of mRNA levels of Nek1, Mag, Tek, Adamis20, Ly86, and Traip in the brain tissue of septic mice in each group

(Z—AAu , A?is)
2H 5 Rl &k Nek1 Mag Tek Adamis20 Ly86 Traip
BT AR 17 1.11£0.25 1. 000. 08 1.04+0. 18 1. 15+0. 27 1. 04+0. 22 1.10+0. 18
JHeTFAE 20 17 0. 60+0. 03" 0. 19+0. 23" 0. 38+0. 16 0.29+0. 12" 0. 70+0. 02" 0. 80+0. 06
eI 17 1.58+0. 15" 0.39+0. 15" 0. 80+0. 11" 0.71x0. 12 2. 00+0. 26" 2.71+0. 12"

TE: Nekl, 2ZRWMM; Mag, BESSRISCHER A Tek, WNRCANNRERS YRR IRMIEZIR; Adamis20, /MRS FHIEFF 20 HYEA 2 A

GIBEFRE; LySo, WP 865 Traip, E3VZZRE M EREN.

a) SERTFAR4LE, P<0.05; b) SkEEEHILE, P<0.05.

£33 B4UNUKHLH Nekl, Mag,

Tek. Adamts20, Ly86. Traip & FH /K H4Z

Table3 Comparison of protein levels of Nek1, Mag, Tek, Adamts20, Ly86, and Traip in the brain tissue of septic mice in each group

(%+s)
2151 SR Nek1/ng+ml™ Mag/p.g-ml” Tek/pg+ml™' Adamts20/pg-ml™ Ly86/pg-ml™ Traip/ng-ml™
BRFAR4L 17 15.2+0. 25 7. 120. 65 17. 520. 15 1. 24+0. 27 9. 6+0. 30 10. 9+0. 18
JHe REAE 2 17 8. 6+0. 43" 2.30. 13" 11. 8+0. 19” 0. 6+0. 18* 4. 5+0. 22" 5.2=0. 32"
Z el 17 13.5+0. 15" 5. 6=0. 35" 15.2+0. 21" 13.7£0. 22" 8.2+0. 26" 9.2+0. 12"

TE: Nekl, ZZZ(FRIHE; Mag, BEMSAHOCHERRIT; Tek, PNEZANMIAR AERR AMRIMAGSZ M Adamis20, 1L/ MRUSSEER 157 20 (988 15 2 A

SIREAM; Ly86, WEANMMPLI86; Traip, E31Z R 1EHRM

a) SEFARLILE, P<0.05; b) SkFFmLALILE:, P<0.05,
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S AR, BT SRALAITE R T IR A T
fiff v 2 25 T WML AN R A AR AL T B A iR AR
DRI, AR5 38 4 7 S 4L e B AR U048 7% S i e i
T Z AR T, SESS A SCEAE R BLE T 61
WER PR BRI, ARG SoKSF R L KCE B 2
6 8 % i DX T R P A E . R AR S
B85 20 rh 5 i SRk Nekl . Mag ., Tek. Adamis20.,
Ly86 . Traip XTI HES 5 T HM W EE K2
AT, BARBFSE RS, Nekl &K BT 4 i (1) 2 A
S 5T E W . P BIE AL . DNA 45 [0
SR e MM AL EEFEZMAMIIGE . Nekl
L PRI 110 /0 BB HE A XL PR 2 40 R 40 e 9 1
INBEHERR B I, AL 2R LA Nek 1 5 IR il g 15
PR F4 0 A A B AT 28 1 PR A 4%, AT
LR I it A T i B A D B o- 5 M A B T 1)
AL Mag 3 R BT 2 5 B4 B8 4 AF G B 26 P 2 —
Fir T RUPS MR AR (1, 7 TRER R oS R, FEph 4
e - S A BAE T R, 2 54 B R
SRR I B, IO E B A 4 T Ha 32 A i O
To M, Tek e FEAEN AN 35k, A sigmis
DAL B2 2 R S5 T R TR G 2 1A M) B 200 B S P
RIRPAEZ A, Tek B[R (34 TE B AR IL S 518
I AR P R 40 LA 5 Tek 35 DRI 651 2 25 in 3
M AFRE, PR TEAZ B, 14 38 37 7 1
BN 1 Adamts20 F:H 2 i Adamts20 & 4,
Adamts20 2 FIVE M AN AP L T YA, 2 530140
MR . 22U SR A IR AL B AR Ak i Z I RE
Adamis F& R 7AE 5 10 T 26 B0 M0 1N B2 B ¢ 4% 1 I
IR Ly86 B IR 7E 20 T A 200 S BR TR G S
S5 T By EH ™. Traip F& F 9 i Traip 2
M, ZRAEAFBMIOE Rz, nTEE
NG R R R A R e v, R Traip 2 AT R
i PE N Y & A R T A AR AR T AR AR
* H] Real-time PCR ¥ Fl ELISA 72 X 1% 6 Flt 3 [H] £
mRNA FIE A TR, 255 B, 7 45
P 1 /NI X 1% 6 Fh 3 R Y mRNA FIEE (K-, i
2 B L D 1 R A — e R L A E K
o L, SR X A Y el AR T
REE ALY, ALHE PRI R 0RE VL . g8 g
SR A ZE LA R LA K I A8 P B D RERR AR AR & 55

g5 1, AHIFFE R 3 DR 21 4 AR i ok 1 S )
e 7 VETE A FHE A, JRXE AT 0 0E,
i 75 i 119 V8 7E AR FH B 5 0T BB 5 Nekl ., Mag . Tek,
Adamts20, Ly86. Traip 3& R} 4 i () 85 1A K .

X BB P A R AP R B R S W T TR SAE B A2
Py AE IR PUROC R R L N i %, A fpik
— ARk,
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Effects of Shenfuhuang Formula (Z[f#ii77) on Potential Targets of Action in the Brain Tissue of Sepsis
Model Mice: Transcriptomics-Based Exploration

WANG Yuchen'*’, WANG Xuerui***, XU Xiaolong™, ZHAO Jingxia*’, WANG Jiabo’, GAO Yuan*, KONG
Weijun*, LIU Qingquan®’

1. Beijing University of Chinese Medicine, Beijing, 100029; 2. Beijing Hospital of Traditional Chinese Medicine, Capital Medical
University; 3. Beijing Institute of Traditional Chinese Medicine; 4. School of Traditional Chinese Medicine, Capital Medical University
ABSTRACT Objective To investigate the possible mechanism of Shenfuhuang Formula (ZH ¥ J7 ) in preven-
tion and treatment of epsis-associated encephalopathy from the perspective of brain genomics. Methods C57BL/6
mice were randomly divided into sham surgery group, sepsis group, and Shenfuhuang group, with 20 mice in each
group. The sepsis group and Shenfuhuang group were induced to develop sepsis by cecal ligation and puncture (CLP)
procedure. At 4 hours after modelling, Shenfuhuang group were gavaged with 2. 5 g/(kg+d) of Shenfuhuang Formula,
0.5 ml each time, at 12 hours intervals, for a total of 4 times after modelling. Sepsis group and sham surgery group
were given 0. 5 ml of purified water orally. At 48 hours after modeling, the transcriptome sequencing was used to
explore the differential gene expression in the effects of Shenfuhuang Formula on the brain regions of septic mice,
and real-time PCR and ELISA were later used to further validate the differential gene and proteins expression. Results
A total of 4605 genes were differentially expressed in Shenfuhuang group compared with sepsis group, of which 2353
genes were up-regulated and 2252 genes were down-regulated. According to the results of previous publications, six
key genes were screened, including serine/threonine-protein kinase (Nekl ), myelin-associated glycoprotein ( Mag ) ,
endothelial cell-specific tyrosine kinase receptor (Tek) , a disintegrin and metalloproteinase with thrombospondin motifs
20 (Adamts20) , lymphocyte antigen 86 (Ly86), and E3 ubiquitin-protein ligase (Traip). Further genetic and protein
validation revealed that, compared to the sham surgery group, the mRNA levels and corresponding protein levels of
Nekl, Mag, Tek, Adamts20, Ly86, and Traip in the brain tissue of septic mice significantly reduced (P<<0.05).
In comparison to the sepsis group, Shenfuhuang group showed significantly increased mRNA levels and corresponding
protein levels of Nekl , Mag, Tek, Adamts20, Ly86, and Traip (P<<0.05). Conclusion The potential thera-
peutic targets of Shenfuhuang Formula for treating sepsis-associated encephalopathy may be related to the Nekl, Mag,
Tek, Adamts20, Ly86, and Traip genes and their encoded proteins.

Keywords sepsis; sepsis-associated encephalopathy; transcriptomics; Shenfuhuang Formula (S 77)
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