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OPTIMIZATION OF PREPARATION CONDITIONS AND
QUALITY CONTROL OF SURVIVIN MRNA IN
GLIOBLASTOMA MULTIFORME

ABSTRACT

IVT (In Vitro Transcription) mRNA refers to the mRNA that is
transcribed in a cell-free system by RNA polymerase using DNA as a
template. This study focuses on the optimization of preparation
conditions and quality control of survivin mRNA for glioblastoma
multiforme, aiming to address the problems of low yield, insufficient
purity, and high costs in current survivin mRNA production technologies,
and to promote the commercialization of mRNA vaccines and therapeutic
drugs. The research comprehensively optimized the preparation and
purification processes of survivin mRNA bulk solution by combining

single-factor experiments and orthogonal experiments.

In the aspect of preparation process optimization , multiple

parameters of key steps such as template preparation and in vitro
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transcription were studied. The optimal enzyme volume for plasmid
linearization reaction was determined to be 0.5u1/20ul, and the reaction
time was 3h. In the transcription reaction system, when the linearized
plasmid template amount was 800ng/20ul transcription system and the
transcription time was 3h, it could ensure the yield while reducing costs
and improving efficiency. In the purification process optimization ,

through the orthogonal study of the centrifugal speed and time of lithium
chloride precipitation, the optimal parameters were determined to be

20000xg and 15min, effectively improving the purification effect.

In terms of quality control and stability research, the optimized
survivin mRNA bulk solution was comprehensively studied according to
relevant standards. It covered the detection of multiple indicators such as
pH value, appearance, content, purity, sterility, bacterial endotoxin,
mRNA integrity, and mRNA activity. The detection results of multiple
batches met strict quality standards. The stability research was carried out
through repeated freeze-thaw tests, accelerated tests, forced tests, and
long-term stability tests. It was determined that the survivin mRNA bulk
solution could be repeatedly freeze-thawed 3 times, stored at 2~8°C for 1
month, stored at 37°C for 1 day, and under the storage condition of
-80£10°C, the validity period was tentatively set as 9 months. The total
cost was reduced by 27.27% , significantly improving the economic

benefits. The research results provide important technical support and
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economic feasibility basis for the clinical application and large-scale

production of survivin mRNA for glioblastoma multiforme.
Zhaoxiang Zhang (Biology and Pharmaceutical Sciences)
Supervised by Yugui Tao, Guocheng DU

KEY WORDS: survivin mRNA bulk solution, process optimization,

purification optimization, quality research, cost analysis
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S (1)o7 AN R B 0LIS] - Sy iE SR SR S AT SR IR ST R, HEBN R
TRTT U A K R
1.2.2 R#EEMEHS IR FTHFELR

AL survivin mRNA JRIE TEJE, A7 A B Z RS, X115 mRNA 2™
IET ) b RATTw S T, AR Z R RS R R A R .

WP S L, A BRI 5 B 2 % & T mRNA HORFH KL
A R B e IR T3 e 4 AR AE AR B R B S AR A PR,
APV R R o« RS AR, BN A P R QR A B s . b
Ui TR L R 2 I K6 R i S5 DGR JE AR R AN, TR R AR . B2
i, FIARAA = LE, fEmEA R BT E AR E M HiF mRNA AR5 bk
RN 51 it Sk A P B A AR, AR PR RE , It & 4%, S i B i
R AR, A AR ) R AR RN T A ], A 52 a T A B AN T R
] mRNA 775, BEARBHEARAAEBA, R miimsed , iy K S
K, AR R R

MASETAMET S, mRNA P i AR B RA R L. BBV
N, V2 A8 i A2 L8 7 S U AN AT R, D0 IR AE K Je v [ SRR 28 TR
X, HT BRI SR BRAR YT A & B, VR 22 S TRk RN IR AR A RURIR T
mRNA B MR A A BRAL, AE155% 5 AT 25 mT R R K H2 . i,

11
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FE— SRR SRR SR AR R X, AR [ mRINA v ml DLSE 32 i
JTRIN S v AR, A R AL R, DD 1R R AR TS
K, HEE A A EARDL . X T R B R U, BRI mRNA 2L
RTINS A iR, IRmAETE R, ERA . KRAT
g /NSRRI X 2 () (BT 2280, SRR A SE AR P PEAT ] RS

ME PR 38 SR KT, AW TCRRARAT B+ 52T R E ARV B 25 7k A [ BTl
ERFES T, BT, WRIEEERIE E AL mRNA SORGHSAE Taset AL, A5k
BEREARFN AR & o 3@ AL survivin mRNA JFR T2, BRARAE A, $2
R i R R AR 24 Ao lk RE S £E [ BT 4 b DUSE B S 4 I AR SR i
1 mRNA 77 A G IR 55, 0 E PR iisptndi, s E PR & AEk e,
51 [ PR [B) 5 AR A 5 1, HESh B B AW R 245K [ [ AR W e 24 0 (R i ik, v 4
BR mRNA FA M A H 3R DTk o
1.2.3 JRuAR B B BB R G R IR TT iR B 3 8%

PP Jo T 200 T s — A R A R P ARG e B SR PR AN R, L T RV T T LA
TR BOTALT S, HEENBETRARZE, 5 FEAREK. Survivin mRNA
PR 170 5 JB it BF AR DC R 7 PR w1 o sk BrORE, HL ot B ELAR S i v (1T
2o

AW SO JE B survivin mRNA JF0RF AR 2 HAEVNSTE R4, Tk m &
IR N S i T IR B T TSR IR AR . I B R mRNA P EANAERE, RERS
fifll & HE 2 = U DC IR IR R, MR K. fEIRRSE T, %R
FRy et o B2 v T AR DR IT T2 SR IR HER PR AT ] SE 4, D9 v IR — 2D I R ML
SEALIE S [RIN, AR € PEWE FURAE M DRAF SR AR A R0, st A7 i
SR A B2 1 REEE . SO B RN I R P R B, MERFHA AL
PERI 2 4tk

FEE (VBB PRAIE T8 B AE AN [FIPA 1Y (108 R0k, b 1 IR i A A s i 2 A AN 24
SRR TR AR L, SR T BRI RCR, BT R T AR . MEEBE AR
WA (10 ROPIAME A7 25 PHE T R Be AT P A7 8 B, 5 B 2R v R I AN st FH el
8 G AL T B ARAF AN 23 IR 9o X T R T 5, AR PR v o R R RS A AT
RENESRAG A IR T, I/ PR3 B Joi B () ey R A0 9 XU AN 2 12

12
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Survivin mRNA J5i & FJ3& TH A7 B T- 19 58 S 2 10 97 I RCR « &5 & 1) mRNA
RENS S A ROAE DC 41 PN R survivin LR, 3510 58 o s H LA ) e R
5, 399 G2 20 BT J R A0 B 0 R AN R AT BE T o XAV AT DL e B AR AR R,
I R] RS A AR VE R, R R IR A R R AN TG . o, e S 5 A
RESSL, T RE > R R RS, B R E AR GEia T T B (TR Ay
AR ) BRI/ X B iRy i R ORI H A8 585 Re 8 SE 4 b [ml 9 TR 2R 0

UEAl,  AHIE TR A G R S BR 20 MR R R AR T SRk TR 2 T RE . HT,
B [RVR YT T BAL A AE S B AR IR TT BOR, BCEIRTT DS . S
survivin mRNA J2 i1 7] DL HARVGR 7 753, i f & i, S8 a7 254
AL BT T 45 & - survivin mRNA 2 B80S (1 %0 R G007 LS HAhia 7 T
B AR, 345 o0d JHg A 0 R A R o B, S e e A AR ) AT DA R S
SN BT S % R SR M, {8 survivin mRNA P2 B0R [6 9028 B 5 B A Rt & 3%
YRR BERVA YT 2570 n] DURS St A F T i eg 200 M 0 R BE A, S5 8 P ) SR v
FrHE AN, SRR TT RS HEE RO 20 o S PNIDE YR T7 SRS A S oG e I3 k4
JsRs B R A R YT RO SR, NIm R EE A SR 5 2 VR T I R AN TT R

MG R T2 00 £ B K, A2 B B & Y survivin mRNA JRRCA B T e B
RNIIBEFL . 0N GOR] DA T i — AP R 2% v ) B AR 5 F )& VT A T A
SR R B AR B B VR YT 7 R o JB I K G PREHE 1R 20 A BB A% S 47 4t T A
P B A I FDT T BCRgma R 22, S A B 7T SR BRI o B4, AR AN ) 4 16
VeI TR 2 AN L R R AR R AL ) B, P AR SEABAT IR survivin mRNA % P )
SN ZE S, NI € SRS HE AR YT 77 5 SRR T BB AN R, Sk
R S5 RE A MR GV T AR G R B PEIR YT RS M BT 367, i — D3 Mk RV
7K.

1.2.4 By HEYEHI TR ARFFENTE

H AT, mRNA BRI AT M ARAE 1 CE AN T 7835 o ASHIE FEAE survivin mRNA
il & il SR AT T T RGEFL, AL T AT S A R AR E
PEVEY 53, IR BURIT AR AT LAY mRNA BEARAT ML v ) ] 5 A o 36 1% 5 2
MG, ABIT T mRNA PR IR AEr= M ], (24w
= 2447 b ) i R i Jre 122230

13
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FER & L 207, APFFVEART T R EAL  AMEsk, a5 &AE
I AESECRIERAE 2 AF0415200, fGilhn, #E 1 TR 2R AL s SR B FE R AR AR AT
SIS TE], PR S SR R AR AL BRI R BRI AR G S . X
Se S HLIA E N H A mRNA =G & 524t T EZE M SHEEH, AT 517
b P PRI 45 T bR, R AR R S S AN AR P A 2 TR 25 5, SR I B
PEAIRT M S RVE S T2, AT DABRAIRAE P il R P AN E 1, $ A
RO, DRUE BT HIASE I, AT A R b A A 7 B35 Bl

FEAAL T 277, W FEIAE T S TTUE B0 AN 1A R i 22 8, A3
$2Tt 7 mRNA F2AEARCRI4200, 53X — B SO0 T mRNA 280 AT M An it B A
B R S AR AR I AL T2 0] DA OR 25 B mRNA 7= i R 2%, 5% B3 1) DNA
AR RN IIZFIRY, Eremai, L eEmE . 4—mat
WHRAER BTG AE P2 AL, D0 I T 225 57 SER ™ R B sl 1958 [F) 3t
PO B — 2, 8 mRNA 77 AT B R AT SEE AT a e, $RTHE
M IIEEE .

MR B A R E, AT AL S5 1) survivin mRNA JEREET T 431 1)
SRR, R pH . AP, SR 4. LR, AEAEER. mRNA ERME,
mRNA JEHEEZ TRER, FEHE T AR TR AR 2223, X LR bR AbR i 1
A mRNA 7= 5 R P B AE T WA A A, A A 7 Al R M A DA R
YRGS S0l 4E. B, M T mRNA EBMELGITE =70%, X—mibbrdEs
By R R ot R RS, RS SIS A I AR P I A ) ) s O A et
AR, 22 ORI &5 SIS R & b SR ARAE BT ST BOR AT AR AT AT 1
Fefit 7 SEhRIG R, SR T ARAL R AT S A ST

FE PR AT & mRNA BORH B CH W3, AR Fil I e 2 R Rl |
PSS s SLIG A B e MESLES, i€ 1 survivin mRNA JRREAN [F] 464
RIS EERHIE, IS B GRREL 3 K, FE 2~8°CREDRAT 1 N H, 37°C T AMRAF
1R, 7E-80L 10°CHIMZI &AM N A BN € 9 M H &R XLEH ) mRNA 7
a7 BB A At R IR T, X T e AR IR B AT AR i A B
o B, ez, Drim b e R HEX L fa e thddh, &3k aeisin s
AR FER 2544, #OR mRNA P2 fEisfnd B b I R EA R fEEIT AL

14
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fifi A ANEH mRNA 77 iy, MRS ARHR X Lebr i, & B 22 HE A7 B B A 1t
R, 3k G PR B A 2 TR A T B0 i R AL

TE BN AT B AR U 58 2 I R, AT 5 R BE A R 0 AR 7] £ L R 52
UK Z B AR AE R S G . G — I HORFREE %77 78 mRNA HRKIHTR . A4
PEATEER T A S IER BE ARG, T AR, IR 1 6
WD . i, eSS A T2, T CAS 5 A AR HERI 7715
BT, RS FERHAZETT B mRNA AHOCHERS, AKX
PR LO BRI AT LA B TEAN G, VP AL, ST 7 R S B AT LA A A XM
ARG EVERI NS, G TEGITWEE, JERET), HESIEA mRNA HAR
AU ) PR A

IEAh, BEE mRNA BARAE AR 254008 1) S A RGBTV, ARG [ bR
YRR H 2838 2 o A 50 3 1) o B s A R AR e PEPPAN O ik, AMUE T E A,
WEENS 9 H BR mRNA FRAT AR R E St o E D7 M 2. RS S
HfEd, REFEMELE survivin mRNA HF 777 HK R, RERS AR 2 5 [ brbs
AERHE , $RTHIRELE A TR AR Y 2 25 UK TEAE AU R ), (it 3R [ AP e 2
PRV B A AN A BRI, M)A ER mRNA BRI R R, ARSI
(G NI
1.3 ERSMARINK

TR, B mRNA 51T BRI, HiZ 0 EE——mRNA
JER R il 4 L2 ARA 5 o B 5T L R A R A ) 24 U £ 12124900, [ py
HNEMFF RS A ML 7R 12U 1 R QT 2B 2 4R 5 5 22 RGeS 4% R, A
b BURL £ B R WA o B, IR RS I H g 12124900

TEJFURL DNA (pDNA) il 830711, [ FrAi s A lbosd R TR ke T 2
B R BTS2 B T R KRR, 521, Moderna A1 CureVac 5 F 2 DKL Beit-4%
A, BRI B E IR LE S (W pUC ori) {3 5ANEH AR K Bk $E DLE0E
#) 500~700 (2022 FHHE) o X —FARBAIE G, X TORE ] 70T HLHT IR
NIRfAE . RIGFF R B SRR A6 AN 5] —AS “TFR7 , Fi35 BORLAE 480 i Y 1) 52 il
BERER0L JE i HEAT A VE O, ARSI SR TURL S IR, T R I ST ERA
ZH 7 P9 1R JORLHE DUEC. T BioNTech FF K ) i % i R BFROR 45 & Zh A FEL SRR

15
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K kL B4R TE 2 1g/L PA RO, i85 B R B B AR AT o0 B I oA B 2R 1 4%
AR pHAE. WRESE, AR A KR GG TR, AR
FEAT IR AR 22 1B) A KB T ShaS ARl SRS U AR 4 4 A A AN TR B B, R
R IVE TR, B RN RS m A A TR0, AL R, [ Py [ BATE S5
L ) 26 ATt O EE R, A AEYIIT A RNA FILB R AE R L R4 C
PAF LR, Z RGN RNA TR, RS R HIAS S B AR BORL A 40 i
A, T R I A BRI AR, AR T IRIE R, B> T
AR ZR S P AR R A JXURRE 2036370 S WK S T A FR e PR 3R 12 P K e I e DNA
i EEAS B IR 95% LA b, R S5 K H BURL DNA BA 3 s i Yeid 1, X —
BRI R A B T 7HE4: mRNA #l& KR . A0, 2R TZERKN" %Y
PR = B8 7 AT O E 1 SR SCH% . [ AR Ok A IR A 1Y) E Bl A2 )
KPR B W B S & S5 5T, 5 B PR JeBE KPR Z2RE, BRI T BRI K
PR, e o B A 20

oM (IVD) L2 T mRNA 7723 5 5 & ) Ok 2122,

1] e A1 Mt ol Wl T SO 15 S S A BB SE T 1 AU R . T7 RNA G B R A4k

(h1 Y639F/HT84A) N I e R IR Tt 40%. 1X— RARHIWI A T3 T7
RNA G H45H 5 D e 58 R IR NN, JlId 5 fURAS BRSO 8 R IR
WAL, AL TEES R BEBAHEAE R, AR | s g R0, NEB 1)
CleanCap® AG FHEKMIBEANE IR B HE S 2 95% LA . mRNA FniE 21
X T HAREE  BHIPEESUR DL S 8 T A2 IR Tl i 2 5% F R 00, A% SEnie U7 iR R B
R HA S P A2k 5, 3L SR HORTE e s R vb [F) 28 58 BRI, B oK g &
T INMERCEA mRNA &P (E [ N AFAERI T, CureVac JF A BRI E
BRI N A T S I NTP W2, R AL GEdtb I ML 6h AR 45 %2 2h, [
I A= 0 A B AR A28 T U S L gt R FH TRl S R AR R B o, S T
R PO TR A SRR, e RN T AR E . R .

P 3T A i LR T A TR, £ 20mM B BE IR AR AL T A
4K mRNA R 30%023637, B8 71y RNA REFRHAHBIA T, X
S HEAT RS SRR o I RS RIS SR TIREE, RefS Ak RNA REBEN)
PR, SRmE R AUV RCR . BAEREENEEURL (1 RNA Ral) 1 4
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FEREST FATHFAERINR . [ N7E RNA REREM A T2 S5 55 J5 T i R
2, PEOCHBEN UL R E H AR R (AT, P IVT R
B F ORI 1~2mg/mL $#27F % 3~5mg/mL, #iIF BioNTech FrfE T. 21
5~8mg/mL 7KF-, (B LR85 MR A 22 A7) R i — P AR 34 . L2k e vEAT
R 22 ) R R B E N FE IVT 200k B e A fE g, sz
S A 7 e R R G N AR A A R I 4 ) T B 2122

AL EAR B HHT B YT T mRNA 7= R B 2 Al 5 5 22 4 1 23-26.27:281, [] B
Zi, ZaRUENAE (W Capto TMA) KIRN RTG53 dsRNA. 5% FH i
J DNA B, EMEEHAZNNTREE T 2205, Refg AT 2k
ZRJ50, $EiE mRNA B4 . BioNTech K H A SAH & HBUAH (3 1% (RP-HPLC) 4%
ARBEW Rr 1 70 5-UTR 22 F4A, ™ a2k £ 99.9%. RP-HPLC HEAAH]
ANTE G F-AE B 8 AR BN Z I 43 FC 22 57, SEIUXTARRE mRNA A8 54 PR A
8. HULEIN, VrERAiAE AW I, 3 BN A 1A SR A A A R B
POl R RS A dsSRNA SEBL @ RCERR, AR R LT (EAR-lM) o A5
W E A B R 1 — S AR AL M0, Ref8 S dsRNA R AR 7 MEAH
TEF, T SEIAT dsRNA 1 s 20 Bt 25 Bk o B P9 Al H a7 AP it i 8 45
B FAS R ZHT N TR L, (SRR 25 1 pH bR B2 e 20 [l e 52 7 28
85%, {HYE dsRNA FRE #6771 (i 0.5~1%) S5EFRGE#HKF (<0.1%) 1)
FAAEARPR 2200 . IX 32 B2 (T 1B N R B B A A T R T2k DA R i 4% il
A R R RS T TR AR R A S o A0 O 2 P BN SR P 47 A Tl R 45 J2 A SRR AE
SO0 M BRBLH AR 10 dsRNA WP RE, 8 P2 SliAb A 57 SR 4 18 71 o
Vi T IR S JE AT SEURI L 1 2R A4 Y AR 420 55 45 40, 1) PR SEC AR Bk £ 2 T e J S 2
X dsRNA i S80Bbff, A AR L A 18

TE SR AR R T, REAEEME (CQA) M R IEHH B R
. o PRERTT R R R, [ PRATSEHLA O SLBANE K (1bp 7391 5
LC-MS/MS BxFH AR, AIA%#EE & Cap0/Capl/Cap2 543K 0.001%2% 7l f15%
¥ pDNA. E4HE HIKREWIRIE LR 7 7 [ /N LA 22 g AT 70 B, 454 LC
-MS/MS 7 REBUERI, SN mRNA B4 M AR 24 B RS B b . 96
[ NIST ik /M X FZHURT (SAXS) 78 T mRNA 7E- 20°CHig 771 [FIXUBE 45
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FEE BT B BRI ), 3X — R AR SN T Ao e PR B 76 A0 50 1 00k ) WL B8 A
A%, SAXS FARBES IR R E _EXF mRNA [IZ5HI3EAT TCHAG I, iR N H AR
mRNA (W E PSR AL 7 A 7 LR [ AR A ) 5 AR T 75325 1 si F AL B
B A E 2GR BE T R R 20 i B ko S B A I (A1 48 4 42 10min, R}
B [ B\ ] CRISPR-Cas12a JT % [t dsRNA % YA 2 R A5 i 1) 0.0 1ng/pgl2728.,
SR, EBTIE LR A TR 5 50 I FP BRI R B, TR A AT o PR R 1 38
ik XA T B FCSA, B RS T E N 7E mRNA 57T IRA
K, S T A e S RO B9 o3 7 TR PR AS A2

WP BERE SR, [ A SR ZE B AR A ILE T 2B A 5 E kR A+
2T . EBR A C ST KL % ) LNP A ) 4B HESL A (U1 Cytiva
KUBio £4t) , XM AESEA b T N ABAIET RIS R, 72
1 AT R i R ) — B o T L Y 80 AR P T A R L T, SRR
M Can T7 RNA A FIEFIEA E 30%. X AE73 E A 7E mRNA 7 ki id
PRI A RN BEANRRE S 0l L, #1129 7 mRNA BRI RS R A1
WAL K . MR, SEEZ 8 (USP) F 2023 4F 6 A A AT 4Bk 4> mRNA
JoiE I N FL S0, 3R IE CDE [ & A ¥4 5 Jt WAGE SR 2 AR TE s B AR b v A
RPN, X R E N AMETERR RS mRNA BAR MG K 8, HENTE
PRAEE GG 5 E bRbrdE R ST I R — B8 . HARE ENE,
[ P s 5 Al R G BORBR R NIRRT IS R RS 5 A ST
R ARSI R IR, DR IVT RN SERABERIRTE 5 5 TR S
I BT B AR mRNA 78 %008 R R E R 18 M H, HiARK
S5 [ bt R P22, X SRR R T A PE mRNA HARHI R 75T 1B HT
REJIAME 77, AARKIVKESE T R AT LA

JREEARK, mRNA JFERHI& L2165 R Refb . GBS T7 IR FEE . Al
URE (B AR TSRS (i MIT £ mRNA Degradomics 53%) SHEMIEMEA > &
GiIRER, NTREEIE LA BIARKEL . Al BARBEEAS KELREHEM S 7GR,
X mRNA [ BRI FEEATREUET, ARG & L Z Al A7 Sk AR IR YR .
YU A 7= 2 G0 U R A A AR RARHETE, O mRNA A=t 7 —Fh g
RBA I #E . TAE BT REFAIE, MAL SR E A AR m) D RE TG ME PP U2
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FENBHALD HPEAH, PREFETIEREN  “GURGHRGEL” S4B BIRReR
ENASAL HE S 5T HERG PPl mRNA FESH PN R ZhREIEPE, J9 mRNA 7 i (1) i &
PO SR AR AT AL A o R R A e 7 A T 1 7R AT T e P s
(EE 5 AL BT ROT A Az i BOR RS BT AR, A BAERK 3~5
FIRAA EPRFE S I EARE R, 2P mRNA SR K JEEAN T EHZ)§E.
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% 2F  Survivin mRNA HI|&FZHEHKL

Survivin-LAMP mRNA 4R F AL Survivin-LAMP &3 (R 4h %3845, H
REICE4E: S'MET. 3'UTR. 5'UTR. Poly A JE. LAMP. LAMP-TM. Surv
-ivin. Survivin-LAMP mRNA, 7& AR Survivin-LAMP JFiRL & i AR 7h i s 344
FEAFRE SR TS5 GBI T7 RNA REBARIMNEIMERA) « S'UTR (kL
B 5N « LAMP J¥%. Survivin J¥%]. LAMP-TM /751 L & 3'UTR (Jii i
B SI) H PolyA B E (BRI 5ID o o, Survivin Jyg e 514
ftli, LAMP f LAMP-TM [XA] DLKG st S5 48 22 4A 0% Survivin ) MHC-II 28
RE®RZ. HA Survivin-mRNA 45 F7R & K LK 2-1.

Lo

K 2-1. Survivin-mRNA Z5478 &
Figure 2-1. Schematic diagram of the Survivin-LAMP structure
2.1 SEuts
2.1.1 RIS 5

R 2-1 LR ulGR S AEH

Table 2-1 Experimental reagent and consumables

LWl g CARIIE
P AL s & Invitrogen
AR DNA 4 ]
Spel-HF NEB
CutSmart Buffer NEB
Nuclease-Free water Thermo Fisher
ToIK LI MACKLIN
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TURBO Dnase (DNA #if 2 B/ ) Invitrogen
A Invitrogen
T7 Enzyme Mix (T7 RNA K& E) Invitrogen
DNase I Invitrogen
pH FRiEZE M 4.01 M)
pH Fr#ELZ M 7.00 e )
pH FRiESE M 9.21 M)
50xTAE HLiKZ2 Ml R A
6xDNA _HFEZ2 MR [ S
6xLoading Buffer TaKaRa
AGAROSE Baygene
RNA Marker RL6000 TaKaRa
Agilent RNA 6000 Nano Kit Agilent
GelRad BIOTIUM
aifeK A il
=k RAININ
S0mL B0 NEST
1.5mL Ep & AXYGEN
IR S A KDL
0.22mm JEJE Millipore
2.1.2 SKEE{YES
R 2-2 KIS
Table 2-2 Experimental instrument
Rl RN GV
G/ ee oy i) Heal Force
= VK48 PEI
IR VKA Thermo Fisher

R EEE T
SE ¢ € & PCR X
IKA Ry 1R 7%

Thermo Fisher
ABI

Agilent

21



8 W YN R R TATS'S

0L Eppendorf

AL IR % 2% B i 1k

4 H BN ES B BUZ o i R 5 R AERHEA R AW

FL VIR R K T 44 Fig—1E

2100 £ 53 HrAX Agilent

LKA eI S A
HR-F Sartorius
IR % SI

pH il MR )

H EEOL SCILOGEX
FIEFSW A (L-100XLS) RAININ
HIEF WA (L-200XLS) RAININ
FIER WA (L-1000XLS) RAININ

22 HllgFE
A J52 i BRI B8 Survivin mRNA TR R 1) 46 77 1555 -
2.2.1 FRKI DNA #E#R%I& 5%

COME 7 F e BERAN survivin ZERE AN TR E A, 2007 300E 7515 H
R 50 —5. ¥4 Uk DNA BEATREVISEES, & AL Uk, DNA Btk . 7E4EY)
A, F ISR AR 600ug BURLIMAE] 1.5mL Ep & H: HKIKA I Nuc
lease-Free water (LA EE/K) + CutSmart Buffer. Spel-HF, Fi Nuclease-Free
water fMFEZE 1200ul, FAMRS], PH3EE 24> 1.5mL Ep B . Sk Y]
RV 2 L2 2-3.

*2-3 RLEERY) RN (1 0D Bk KE
Table 2-3 components and contents of the single restriction enzyme digestion reaction

of plasmid (1batch)

5%y oE
Spel-HF [R il 1 A V)i 30ul (20U/ul)
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CutSmart Buffer 2% 3K 120ul
Jii ki DNA 600pg
Nuclease-Free water %M1 Nuclease-Free water 22 1200l

2.2.2 LML DNA &R B 75 5%

(DA 2.2.1 SFAF LA TR, DNA B (1) Ep & I E 1E 37+1°CHK P T E
3+0.5h, O 0.7 REARF S AL E T-20°CEE A VKA 1 ITIE 15min, 2~8°C. 140
00xg B5.0» 15+1min ff DNA JTIE;

(2) BRI DNA VU@ RN A LA, BEMA ImL 70% LB I,
2~8°C. 14000xg 20> 10+1min, & HEEIE—IX;

(3) fEEYIZEMANRT LEE)E, I 300ul Nuclease-Free water (JEi%IR
Bk E¥;

(4) KA WAoot BRI 2 AL Jo B ikl DNA & & L4, H 3
00ul Nuclease-Free water (JCAZBREG/K) 1% ik & &8 1.0£0. 1mg/mL, Z{fE1E
1.8~2.0, FLJIAH 5 B — 2% 47

(5) ZetkAbJa W BRI A7 T-20°CE FHOKAS, LRI T RSN 5%, AHEAT
KA

223 {KINER L

7E 37°C 41K, LLZPEAL TR DNA JftR, #JH RNA &8, NTPs &
BRI FEAT B s ] b0 G 2~4h) 5 [AIRF 5N ST £5 R AT 3'poly(A) & LARE 5
mRNA F& 52 M SR TH B R0R

(1D BHR 1 AEEA SAEBOINAED 22 eid, B—3C ) 50mL B0
B, UM PEALRERR . Nuclease-Free water. 10xT7 Reaction Buffer. 2xT7
NTP/CAP 1 T7 Enzyme Mix, F7MR; FEsk R MNAA RN K 2-4, mMessage
mMACHINE &7 & B AR s WAk 2-5;

(2) BHR2: FEECHI TE R AR RN FTIF A, R k38 e R
ki, 37+1°Co4 M R E 3+0.5h, BEATARAMNE 5 R
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R 2-4 AN RNAR ZR (1 ]ERO il B &

Table 2-4 Components and contents of the in vitro transcription

reaction system (1 batch)

oy g
10xT7 Reaction Buffer 1000ul
2xT7 NTP (W% H =12 /CAP 5000ul
DNA ZEPEA R 400ug
T7 Enzyme Mix (T7 RNA E&) 1000ul
Nuclease-Free water ( JCIZER /KD AN 10mL

% 2-5 mMessage mMACHINE {57 & 5> %

Table 2-5 Ingredient list of the mMessage mMACHINE kit

E i T
Nuclease-Free water
A
(AL IR B K TCRL R 7K
T7 Enzyme Mix

(T7 RNA R&FH
10xT7 Reaction Buffer

& 50% H A RNA R4 B, RNase B0 7

B MR RIS

(10xT7 [ 2% M)
SP6 XA E  T7and T3 RFE
ATP (=B FEH 10mM 15mM
2xT7 NTP (W% H =2 ) CTP (=W 10mM 15mM
/CAP UTP (=W RE) 10mM 15mM
GTP (=W 2mM 3mM
cap analog (g TR 8mM 12mM
DNA AR 2% b i DNA it £l (2U/uD
SAL BRI 7.5M S 4k4E. 50mM EDTA

224 fLTTE

KA EA LSS & 7 AR TRV 4itk, BEJRiEid DNase 14£ 37°C 2A4F
NHALIRE DNA (DY 15~30min) , 28 H] 57 AR 201 50 1 XAl
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(1) B3R 1 4% DNA Bt EFr, FERIMNESOERENG, MAIMNER G
NARZF I TURBO Danse, 7E 37+1°C%4F Fi¥ & 15+1min, LR DNA
LT

(2) ¥ 2: XF mRNA #ET4itk, DNA BRERIE, HRNAA R I TR
A EIEAE-20°CTTHE, ARG I TIA I 70% L BEREUTIE, A @b KT
J5, F Nuclease-Free water (JEAZRHG/K) S, HRAEEI-RT W66 B A
W mRNA ¥R, JuF 1.0+0.lmg/mL;

(3) BUR3: B IR AR REATIEIEERAE, EAEY M, A 0.22p
m £ Sk JE R XF Survivin-LAMP mRNA & T 5 L € 5
2.3 Survivin mRNAHIEEZGMHL

B I ZALHE survivin mRNA JFUR )5 25 A4 . survivin mRNA 2i4¢
FARAL A T7 T -
2.3.1 Survivin mRNA JRi&HHIZF T ZMHL

Survivin mRNA & B T Z 5 1THES Ambion A 7 £ T T7 RNA R ABEI
RNA #3686, %4 T7 RNA 48 (T7 RNA Polymerase) , i%HBH2 —FiE
FERR SR T7 f5 307 /5 41 f¥) DNA fif¥) 5'-3'RNA A8, AT LR EEN
B T7 JA3h¥ T NTP i3 A

SRR E S B INE RNA #iX70&, 4 T Ambion 2w %]
Ve B SREOR, AT DR 2h B RS A 20u0 AR FRHI ) 1ug #528 DNA &
il 15~35ug 1) 7-FJE S IZA TOME RNA. XS N3RS IITE RNA 7= &2 2L 40
PRAI S I 7 B 1) 10~50 fif o INIEZRAUA S GTP I LLAE S#EAT T4k, TRIE
FEE AT TSR R e LL ZR ik B s . A EE RS T LiC TUE,
e T DA e bR B R AN R NS PR R R CRLARIE B IR SR ) 5
INiE RNA 73 B IToR, MR S8R 550, sl &b at 7 T RuEK,
YEJ9 mRNA HIEF], AT ERIE P 4G E 1

AT FORL X AR 1 e I R o () B S HOHAT AL, )i R rpont H 2
AL survivin mRNA ¥ 5% R Al S8 T 2 S8 R H 8 br 4T T 5
FORRAL, G (1D ORI R NI ] (20 FURIZR PR IR N A R AR AR
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BRI IA) s (3) 5k SN A R A B B9 B B S BT T S S N B
LM AR Y, AR S B AR 46 T2, FF survivin mRNA JE B 4%
2.3.1.1 EREE R LM R B RE AT R

7E survivin mRNA 2 F2 b, H AR FUR R PG S8k & AR AR 2 5%
M 23 P A SR R AR P S B DR 2R - 26308 40 TF 90 B A e D ) 2 DR R 2 M A 11
JSEAR ZR AR o e 3 15 B A () e I A R AR, HEAT S8 0T P gk AT HK A AT
8 2% 7 15 DU R 5 B RS, A 4L survivin mRNA il & 320240

(1) SERETHSFEARREL: B BRIy 20pl, H s 2l
CutSmart Buffer. 10ug ki, K Spel-HF /EAH—4F &, 43 H&E 0.5ul, 0.8ul,
lpl ZAKF . B REE 3 APATIRE, JRHC3 DR EE A, DA ORSE
Bk RIS . TE RN RS, 43 ISR A 8] S L 8] R IR = RE AR, BT )5
SRR . B AR UK IR, IEHURAE AR

(2) EEFEN: P RS RGN T R, BHERED.
2.3.1.2 BRYERE BRI R R IE R R METER

LI 78 S5 B FER 7T H I 58 R TR 26 PR A0 1) o £ S B2 T et 162 B AN R
JSLINT 6], AT SEER TS PR EEAT H UK AT, KRR A I AR R R A S RN [B], Ay
J& 42 survivin mRNA [l % $2 LB S 4L

(1) 23t SREAIREG: B OB EARR B 20p], HA a8 2pl
CutSmart Buffer. 10pg FikiA 0.5u] Spel-HF o H4BFH] e o2 i 6] /E Ay 2 —A5 &, 4%
HBEE 1hy 2h, 3h =KT. ANERRE 3 NTATER, JFE3 ALk EE
R, DA ORSCER 5 R T St o FEIRNZE RS, 3 MCERAN ) s IR At ] T 11477
YIReA, FFIGa 00 m kRl 2R ik as 3, U i S SR 1]

(2) IEBEARHER: PR A E RGN TORL,  BEFD) B R B[R] B4
2.3.1.3 Survivin mRNA ¥R R M {5 RE ML RRIRIREMN R

£ survivin mRNA fI#1 &R, survivin mRNA 5355 & iR R 260405k
TR A2 5 M 2 S SBCRAR BSAS PR O BRR TR 3R 2 — o X 38 43 T e i 16 B AN ) PRI AR
AT, XK BE S VKA R A0, AT E SR LR AR A, AR
survivin mRNA [l % T Z 52 it 5 224K 4 .
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(1) LRIt SREARER: IR FTLMAL PR E X survivin mRNA #%
SN Y E IR, SIS E BEAN ISR RN 20, HH £ {5 10xT7 Reaction Buffer
2ul. 2xT7 NTP/CAP 10ul A1 T7 Enzyme Mix 2ulo $4 £ AR B AE yia—A5 &,
43R E N 800ng. 1000ng. 1200ng iX =AN/KFo MR EIAT 3 A FATE5,
FFE 3 SR AN, DA DRSS 4 R I S . AESE U SRR, XA
AT AN AL EE, T J5 SR P I 5 A R kAR
2.3.1.4 Survivin mRNA #%35% & B {5 R AT LA 5T

Survivin mRNA % 5 5 SR Z B 8] AR A XT survivin mRNA 7 &= A5 &= 2
REEL X5 B F0 08 5 B0 B AN (7 (1 2 53 S RN 8], X6 P 0k A 7 3 FEE ) 5 A Lk
RO, 54 A BT Ml o e A S SE IR (8], A survivin mRNA [ i 3406 2% fe ket 2

(1) LI SREAUES: N survivin mRNA #4355 N AR R (B X
ISR, S RN OSSR 20ul, Hidf04 10xT7 Reaction Buffer 2pl.
2xT7 NTP/CAP 10ul. T7 Enzyme Mix 2ul LA K 800ng £& P AUARAR « K54 5% s B
Il A B — A5 B, 2B E N 2h. 3h. 4h X =ANKF . AN EIET 3 AT
ATIEEG, JFEC 3 STURLE AT, DA IR SEIRSE R T RN, RV G, X &
FEARATACEE, FH T J5 S P DU AN RS o e AR =0k B IR U A
SN T o

(2) EFEFRUER: fEmrRIEOL T, FsR R N R A
2.3.2 Survivin mRNA 4t &k

7E survivin mRNA FJil) & f i, gt T 2% F 35BS i & 1 survivin
mRNA ZCH B, AH TR AT 5 OB A R rh AR ITTTE B9 0 B 8 SIS
[T AR s, BRI E AR Ai SR B — REISI, KR E B
B ORI )R 1Y) survivin mRNA PR EBHTIE, H4G& BREAT T, &&
BHEETESH.

(D) L&t LI e AN NS AARFRN 20ul, H A7 10xT7 Reaction
Buffer 2pul. 2xT7 NTP/CAP 10pul. T7 Enzyme Mix 2ul BL &2 800ng £k AL AR ,
SR S NN TE) [ 52 A 3he KBS O EHRT B O AU/ AR B, B ) Sl W B
9 14000xg. 16000xg. 20000xg, FFANFH N 1 B[R] X 5370 % BN 15min.
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30min. 45min. FEANRBELGIHAT 3 ATATEE, IFHC3 HEPTR R E S5,
ORI ge 45 R A n] SE
233 HEFHMUERS S
2.33.1 Rk NixREBHRMRERS 5
(1) HGR I PGSR R FH BRI HRL UK BRI A B (A AT
Rl AERIZAERIS AN RIBE AR SN 1 R AE B A e AR DR/ i 25
R R B RO S, TR RS o B B AR R G, 13 2177 i i vk 1
B (B 2-2) , B AS [F K TE S REAN [ B AR ) S A A o

A1234567891011121314

JE: 1. Marker
2. kL
3. 0.5pl enzyme/20ul f3 "Mx
1.2 A4 % 6 789 10 111243 14 4. 0.5pl enzyme/20pl JZ {4
5. 0.5ul enzyme/20pl 5z W
el L T SRy - 6. 0.8ul enzyme/20pl l){l”H
{

\

\

\

i ‘J't‘l“'{‘l“ht‘t“'t‘l“"t‘l“'t‘l.
R R S

- - - — 7~ 0.8ul enzyme/20ul 2 v

: = 8. 0.8ul enzyme/20pl JZ W14 H
— 9. 1pl enzyme/20ul J__-Zl\f & f
p 10. 1pl enzyme/20pl iz WA -2
11. 1pl enzyme/20pul [ W14 £:-3
12. Marker

I e T R U L o 1 13. Xbal HLEFL]

14. Xbal+Spel ALEF)

"

- e St Sl e Y e -
o

(=
=
—
-—

2-2 BURLEAEA S AR R A AR AT 7 1) FEL Dk 45
Figure 2-2 Electrophoresis results of the study on the enzyme volume in the plasmid

linearization reaction system.

(2) B4 5 45 R W

1) 2570 e Bt WS Ik E I, UBEARFR 2 5078 0501, 0.8ul. 1pl
I, ZePEA 5 R BTRIEY I — 5% . IXRATEIX = PR RASEAE T, UKL RE
R SEIAAEAL , HAAFAEARZANEAL B FURL . 81— 2%ty R R AE Bl V) S S BRI ES
B IR 2 B V) AR A D0, DRAE T 5 87 5 SR AR 1) o
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2) AL SR OCHEN . 26 NSERE S DNA & sAROG, — Ok,
SEPEER R, VLD R AS s 1 L AL TORL B AR R . FEZ SRR I g, B
S8 0.5ul. 0.8uls 1yl BEAAFART R 26T S BE W BeAFAE —E 2 5%, (HEIR B,
FERIEARE . FEWEEX =M AT, MR = S AR .

2332 RNGMHURMERREFEMRERS 2

(1) PRI B 30 PSR AR AR AT SR IR e vk, ) P
WA RG4S 2 UK B (B 2-3) o FERITE R, AN R UGE S REAS 8] S B 1] A
A, DNA i 1 B AN B S B T R AR o TR RS R B i

i1 2% 4 5 6 F B .5 15 K 1213 14

F: 1. Marker
5

& F 1h-1
R 1h-2
B2 FZ 1h-3

R F 2h-1
R F2h-2
[ 2h-3
% B 3h-1
10 FLf 3h2
11+ R [¥ 3h-3
12+ Marker

13. Xbal BE5H)
14 Xbal+Spel TRESH]

MDOGO =] Oy WA de e b
P )

LI o

ot et R R e e e

| 111 1M

P 2-3 TR 2 P A Al D7) 5 IS IS [ B AP 98 P Rk 8 SR
Figure 2-3 Electrophoresis results of the study on the digestion time

of plasmid linearization reaction.
(2) Bl i 5 45 3R A
D) g e B A W WUk BRI, MDY 1he 2h, 3h i, Zefk
A S5 B BURLLE BRI E 35 S B — 2%l o X R BRI =AM [R] A, ORE R BE D 3
IENEAL, BAEERZMENRI PR B — 25l ARG BV S BRI, WA
HH IR 73 W U] B At SR W AR O, ORAUE T 5 B2 s SRR ) o 5
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2) KR SR SIS E S DNA S B R, S,
Yo IR AR AR P R B A PR & B AR S . IWEIFRRT LA, The 2h. 3h %)
L) ST S BAPAE — £ R, HERFAEE . XEWEER =N A, &
PEAG BRI P2 BT . BRI, 1~3h IXANE TRV R P, A K s 7 ] ik 2
AJTURL 7 B THBOCR AN X
2.3.3.3 Survivin mRNA ¥R R M RE ML RRIRIREMN R

(1) Rl 5 2 SR s PR 8 T Vo e s P AT MR BRI g, A3 BAN )
PR B mRNA R ERIE, W3 2-6~2-7 FiR. [FIRF, X% =Mk 47 B ie b
BRI, FERIERT, ARBREE R mRNA S7ERR BT 2 A
BB, TR, B SR R SR ICR I E (&] 2-4~1K 2-5) .

R 2-6 FEIR IR MR REVEBRR B R (D
Table 2-6 Results of the study on the amount of linearized template

in the transcription reaction system (I)

ZtEAt Yot L mRNA-/&  mRNA-#K  mRNAJK mRNA mRNA  ¥Jff
AR At i 7 1 2 By B R (ng)
5 (ng/ul) (ng/ul) (ng/ul) Cub (pg) +SD
01 800ng 1374.8 1336.1 1355.5 30 40.7

01 800ng 1369.0 1382.2 1375.6 30 413 40.2+15
01 800ng 1284.7 1283.5 1284.1 30 38.5

01 1000ng 1296.4 1248.0 1272.2 30 38.2

01 1000ng 1301.4 1221.0 1261.2 30 378 382405
01 1000ng 1335.8 1244.6 1290.2 30 38.7

01 1200ng 1311.5 1342.1 1326.8 30 39.8

01 1200ng 1384.2 1375.1 1379.7 30 414 412+13
01 1200ng 1371.8 1448.6 1410.2 30 423

R 2-T Wk R NAR RN BT LA R (7D

Table 2-7 Results of the study on the amount of linearized template

in the transcription reaction system (II)

ikt L b AL mRNA-#K  mRNA-/K mRNAJ K mRNA mRNA  ¥fH
AR AL (ﬁﬁ% 1 JE2 By R J5i & (pg)
- U

Kl (ng/ul) (ng/u) (ng/ub) (ub (pg) +SD
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02 800ng 1318.3 1351.1 1334.7 30 40.0
02 800ng 1149.3 1172.7 1161.0 30 34.8 36.4+£3.1
02 800ng 1153.1 1138.4 1145.8 30 34.4
02 1000ng 1106.9 1081.4 1094.2 30 32.8
02 1000ng 1101.7 1095.7 1098.7 30 33.0 33.4+0.9
02 1000ng 1143.5 1159.8 1151.7 30 34.5
02 1200ng 1177.5 1109.7 1143.6 30 343
02 1200ng 1091.6 1111.5 1101.6 30 33.0 33.3+0.9
02 1200ng 1077.0 1094.9 1086.0 30 32.6

K 2-8 Wt [ AR R LM BT FURISE R (=D

Table 2-8 Results of the study on the amount of linearized template

in the transcription reaction system (III)

a7 mRNA-7 &  mRNA K mRNA mRNA
iy BB meoe MRS TN MR T e
5 R ST (ng/u) (ng/pD (ng/ul) Cu (pg) +SD
03 800ng 1207.9 1188.2 1198.1 30.0 35.9
03 800ng 1168.6 1160.1 1164.4 30.0 34.9 igé
03 800ng 1175.9 1150.1 1163.0 30.0 34.9
03 1000ng 1066.8 1042.7 1054.8 30.0 31.6
03 1000ng 1143.1 1143.3 1143.2 30.0 34.3 jjz
03 1000ng 1087.1 1060.7 1073.9 30.0 322
03 1200ng 1084.6 1088.5 1086.6 30.0 32.6
03 1200ng 1361.2 1364.1 1362.7 30.0 40.9 jjg

03 1200ng 1351.5 1355.9 1353.7 30.0 40.6
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A gt g ik AR VAL BB B R g FeRBUSH R A BB 0
50- 1

@ 40_ @40_

?an- fﬁ 304

£ 2- % 20

7 7

% 10- ‘é 10+
0- o

800ng 1000ng 1200ng

SZHHBRRE S EERE

1000ng 1200ng

C ¥k PR REYELBIBCERE A
50-

1000ng 1200ng

LU ERE
2-4 g e AR B AR AT T survivin mRNA P& 4551
Figure 2-4 Results of the yield of survivin mRNA in the study on the amount of lin

earized template in the transcription reaction system

B & 8 Ay 7 8 & $E: 1. Marker

2. #HMUARR 800ng/20ul 2 R4 51
3. MR soong/20ul B F-2
4. AL AEAR 800ng20ul KA R-3
5. SRR 1000ng/20ul B EHER-1
6. LM AAER 1000ng/20ul F2RFFR 2
7. EMAVAE 1000ng/20ul 7 FFFR-3
8. LM AAER 1200ng/20u F2RFF-1
9. ERMER 1200ng20ul REHF-2
10+ #AEKAER 1200ng20u R AEE-3
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Bl 2-5 B35 B AA 2 B M A ORISR B2 7 1) mRNA HRLVK 45 S
Figure 2-5 Electrophoresis results of mRNA in the study on the amount of linearized

plasmid template in the transcription reaction system

(2) B35yt 55 25 5

1) Z SE BT SR I R I, M2 Ak ORI AR & 43 il 800ng
1000ng. 1200ng I}, survivin mRNA ¥J 2 ILH— 77, XK HFEIX = PRR 22
TN, e RBRERR AT, B AN S ARG TORL, R T survivin
mRNA i . B0 B BRI BEON T, WA IR ),
N SR SE BN R F SR AL T AT SE R o A

2) FEESHT: AT EE R KA IR E (RS survivin
mRNA S8R, FES, SR 700 WRFHIE LA S F
A LLEH, BARAFEBRE T survivin mRNA (77 BAEE — EHUE 2 5, (HEE
ZERFEAN o I U I — e YO FE G INAEAR &, X survivin mRNA 7= & {4 FHEUR
IR
2.3.3.4 Survivin mRNA ¥ & R & R AL R

MR survivin mRNA ¥ 53¢ J A4 R I T AR AL 72 5206 1047 IS 3 BT 5 45
FUWE, A RS 17 R S P AT IR BE I 58 49 BN [ S S [] T survivin
mRNA (IR BE, BAREE W& 2-9~2-11. [RI, b7 k47 B Mg et Je
Rk, FEHIAIMERTT, AN RSN (A% 5% H 1Y survivin mRNA 22 7EEER BITR
EARNE, BB, il BRSO RGRBORIK I (K 2-6) .

(1) kit e B . BRIk R I, 4% 5% SRS 8] 23 314 2h. 3h.
4h I}, survivin mRNA ¥ 24015 . IXRHEIX =P BRI, skt
RINBIRE AT, BT AN B R FRL, fRIE T survivin mRNA (1)
. B ERE R RO R e, WA LS S, IR S
AN R FH FR AL T W] SE (R A

(2) FEEAIHT: GEE TR HE Bk AT 5 (G % 5 survivin
mRNA FEAHK, S S A D BT 0. MR ] 7
LA H, 2h [RBIH survivin mRNA 7258 0] DUS B K=& XU IHTE %050 5%
PR, 2h BN R B 5 A5 2 S S Rk B m IR0, P AR 1) mRNA.
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R 2-9 ek RN RIWF S AR (—)

Table 2-9 Results of the Study on the Transcription Reaction Time (1)

LRI W mRNA-KE mRNA-I#KE 2 mRNA #K%- mRNA & mRNA i #E (ug)
RS BE 1 (ag/pD (ng/ul) ¥ (ag/pd () & (ug) +SD

01 2h 1325.0 1369.9 1347.5 30 40.4
01 2h 1278.4 1233.3 1255.9 30 37.7 37.7£2.7
01 2h 1157.5 1182.4 1170.0 30 35.1
01 3h 1063.3 1030.7 1047.0 30 314
01 3h 1258.1 1236.3 1247.2 30 37.4 34.54£3.0
01 3h 1176.3 1142.4 1159.4 30 34.8
01 4h 1310.6 1296.7 1303.7 30 39.1
01 4h 1237.1 1224.2 1230.7 30 36.9 39.5+2.8
01 4h 1437.7 1396.4 1417.1 30 42.5

R 2-10 BB RIS R ()

Table 2-10 Results of the Study on the Transcription Reaction Time (I1)

LM N mRNA-#KE mRNA-#KE 2 mRNA ¥ - mRNA & mRNA i 518 (pg)
RS WA 1 (ng/uD (ng/u)  “F¥ (ng/pD) F (u) & (pg) +SD

02 2h 1153.6 1022.4 1088.0 30 32.6
02 2h 1111.2 1098.8 1105.0 30 33.2 34.0£2.0
02 2h 1220.6 1196.6 1208.6 30 36.3
02 3h 1313.2 1286.7 1300.0 30 39.0
02 3h 1268.2 1311.0 1289.6 30 38.7 38.8+0.2
02 3h 1304.1 1282.9 1293.5 30 38.8
02 4h 1222.9 1252.3 1237.6 30 37.1
02 4h 1303.7 1294.3 1299.0 30 39.0 38.2+1.0
02 4h 1291.1 1269.8 1280.5 30 38.4

F2-11 B MR RFER (=)

Table 2-11 Results of the Study on the Transcription Reaction Time (IIT)

LRPEAEAE N mRNA-KE mRNA-#E 2 mRNA W JZ- mRNA & mRNA i #1H (pg)
WAL BE 1 (ng/pD (ng/u) P (ag/pd B (uD & (pg) +SD

03 2h 1325.0 1369.9 1347.5 30 40.4 37.0+£0.9
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03 2n 12784 12333 1255.9 30 37.7
03 2h 11575 11824 1170.0 30 35.1
03 3h 10633 10307 1047.0 30 314
03 3h 12581 1236.3 12472 30 374 416829
03 3h 11763 11424 1150.4 30 34.8
03 4 13106 12967 1303.7 30 30.1
03 4h 12371 12242 12307 30 369 424402
03 4h 14377 1396.4 1417.1 30 425
A % 3 2 B I g FeRBMERE
504
%40-
EE:!U-
% 204
-

% 104

2h 3h 4h
R K i )
C % % S IN Il F 7
50
T 40-
08 0.

2h 3h 4h
[ By B (6]

B 2-6 sk S ISR AT 5 1) 4 S

Figure 2-6 Results of the study on the transcription reaction time

2.3.4 Survivin mRNA @it R HMUERE S

fE survivin mRNA 2iAL SEREE TS, W AR 264 R 1 survivin mRNA =43
ATIREENE, 93— RFEE, 1. HE 0Dy 14000xg, 250 Y 15min
B, mRNA WKELEA FRORFEA S FIME N 1267. Tng/ul (FERLFE 2-12) o M
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OFHEA 16000xg, B0 EFE] N 15min B, mRNA WKREHEA 1280.7ng/ul (I
W 2-13) o« HELFEHEDY 20000xg, BLEFE]A 15min B, mRNA WKEME N
1641.0ng/ul (FEILEE 2-14)
K 2-12 Bisgt MK R EALBRYTIE 14000xg B ORI T4 3 (—)
Table 2-12 Results of the Study on the Centrifugation Time at 14000%g for Lithium

Chloride Precipitation in the Transcription Reaction System (1)

LM B

B> mRNA-#K mRNA-#E mRNA #E- mRNA mRNA JFEME (ug)

Mftts  Fl BE OB 1(ng/u) 2 (ng/ul) P (ng/pl) AFL & (ug)  £SD
03 14000%g 15 min  1284.5 1250.9 1267.7 30ul 38.0
03 14000%g 15 min  1366.1 1353.1 1359.6 30ul 40.8 39.2+14
03 14000%g 15 min  1328.8 1263.0 1295.9 30ul 38.9
03 14000%g 30 min  1223.2 1163.7 1193.5 30ul 35.8
03 14000%g 30 min  1361.8 1340.9 1351.4 30ul 40.5 39.2+2.9
03 14000%g 30 min  1393.7 1355.9 1374.8 30ul 41.2
03 14000%g 45 min  1399.9 1374.1 1387.0 30ul 41.6
03 14000%g 45 min  1417.0 1413.7 1415.4 30ul 425  42.7+£1.2
03 14000%g 45 min  1479.0 1456.6 1467.8 30ul 44.0

R 2-13 B R PAR R FAATTE 14000xg B O R4 R (2D
Table 2-13 Results of the Study on the Centrifugation Time at 14000xg for Lithium

Chloride Precipitation in the Transcription Reaction System (II)

w . . mRNA-K X X
MR B EaO | mMRNA-#KJF mRNA %% - mRNA mRNA Jii ¥{E (pg)
Bats R wE 2 (ng/u)  EH (ngiuD #FL B (pg)  +SD
(ng/ub)

03  16000xg 15min 1274.9 1286.5 1280.7  30ul 384
03  16000xg 15min 1199.9 1176.1 1188.0  30ul  35.6 35.4+43.1

03  16000xg 15min 1077.5 1070.0 1073.8  30ul 322

03  16000xg 30 min  1375.9 1367.0 1371.5  30ul  41.1
03  16000xg 30 min  1311.9 1312.1 13120 30ul 394  39.9+1.0

03  16000xg 30 min  1307.7 1304.5 1306.1 30ul 392

03  16000xg 45 min  1302.4 1269.4 12859  30ul 386
39.2+1.1

03  16000xg 45min  1348.8 1349.9 13494  30ul 405
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03 16000%g 45 min  1292.1 1279.3 1285.7 30ul 38.6
% 2-14 ¥ PR RFATTITE 16000xg BB AIFF AR (=)
Table 2-14 Results of the Study on the Centrifugation Time at 14000xg for Lithium

Chloride Precipitation in the Transcription Reaction System (III1)

LM B EM»mﬁﬁ%zMWAWEmMMWEJﬂNAMWAﬁﬂﬁmy
WS R m;m 2 (ng/pD) FH (ngul) B & (ug)  +SD
03 20000xg 15min  1637.2 1644.8 1641.0  30ul 492
03 20000xg 15min  1413.0 1399.3 14062 30ul 422 44.8+3.8
03 20000xg 15min  1442.1 1421.8 14320 30ul 430
03 20000xg 30 min  1426.8 1326.3 1376.6  30ul 413
03 20000xg 30 min  1390.0 1359.2 13746 30ul 412 41.3+0.1
03 20000xg 30 min  1382.2 1373.1 13777 30ul 413
03 20000xg 45 min  1354.3 1340.6 1347.5  30ul 404
03 20000xg 45 min  1438.7 1413.6 14262 30ul 428  41.8+12
03 20000xg 45 min  1399.9 1407.5 1403.7  30ul  42.1

MR SE I8 B s e 26 B (B 2-7) R ARy i3 10 A T B 128 0 ) ) AN ]
H4& (14000xg-15min, 14000xg-30min, 14000xg-45min, 16000x%g-15min,
16000xg-30min,16000xg-45min. 20000%g-15min. 20000xg-30min. 20000xg-45min ),
NAEFR Y mRNA 778 GEIREMERTTEAED o« ERT, ARFIrLAE
AR O N R AR A D

S BRPLGE 55 Lo ¥ 1 K 50 I W) E
50-
 40-

—

8 30
i

£ 21

% 1ol

15min 30min 4Smin 15min  30min 4Smin 15min 30min  45min

14000 16000 20000x
B R R & N6
P 2-7 B s o IV Ak 2R SR BRLITCE 0 o ek K% ] 5 P 5 SR
Figure 2-7 Results of the study on the centrifugation speed and time for lithium chloride

precipitation in the transcription reaction system
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s IR BEAT A R, Al AR R

(D PRt WEERPAT UG W, A B ORI R 45 R 1
survivin mRNA 725 23 H —E AL H . 78 14000xg FEHE T, BEE B OB
] 15min ZEK #) 45min, FAEIEAE ETHEH, £ 16000xg HEE T, FPEAR
WA B PR 7E 20000xg FUREH N, 15Smin B 7P~ B8 S, 2 J5 B A E K
FEEAH BT R

(D EAES R A AR 25 177 &, &I 16000xg.45min F1 20000xg.
15min XA KA NI~ EHY, PHEERARE =M survivin mRNA.
2.3.5 HIEFMH R TILELR
2.3.5.1 BRI R Bk RE AT R 45

i e BERBIATR, LR G HIB RN BOR A BA R 2 o T2 ARIEZR M BOR I AT
RN, WA RI MK, MR, BT =M AR A8 ek 3 22
MR CR, BP EARiL, T 0.5ul FIBEAH =D, A bAR&aE A 0.5ul
enzyme/20p] G —HAERRAE . IXFETEN R 00 TR FIRT, e A IR AR
A, NG SEH) survivin mRNA #il &L EEE L5 MRt
2.3.5.2 AL R B 1A 2 R BB Bl R SR 4518

B 5 St IR BN ], 2525 FE RGO AN 5 SEOR AR P2 I TR R o R PEAE
HOERMIE, 1he 2h. 3h #BREIABIFRARMIAMEAGEE B, SR, 765 SRR V)14 R
RIS, 75 EARAE R BLAR RZ 5] BV 584 o BRSO (8] B8 A 1 T s Bix
—HA%, 3h (RN RIZE CRUE M A R 0 R, il B A 3 2 TSR A 7= g 22
R, BRI R E R T s . R, ZEE TN, #hE SR O
IS 18] 9 3he
2.3.5.3 Survivin mRNA ¥R R MR RE M RRARRER KL L

T8 B EERAR &, £ B % R SR AR R R 25 o T = FiBEAR & T R RE TS
B — 2l By AR, AR B M R, SR Rl D AR 1 1
800ng LA 5 [ REH A2 SRR = 2 IR, SCREFRARIE AT BHIVH FE, 1920 BIAR
DRIk, o 2 ade 2R 1k Ak R REASAR P Bl 800ng/20ul B34k R A1 NG — 4R bR,
IXFELELRIE survivin mRNA JF &A= S EE, SEIL T SO A SdE i, R
BEAE PR T AU AT I R
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2.3.5.4 Survivin mRNA ¥3% & B BB EMA LIRS

B 5T e SR MR H], RO 2h S B REIE B K=, (H A S SRR AR = 1 £y
FELRGH &, 3h IR RIS () BE BARSA  FE R, [ RiAR R R AR AR 22 3
Ko T BRI TRRARUE SR RAZ 5] VAo 3h 1 BLI [A]
W IX— TR, BORAE IR E R AR, AR TR E A RCR . Bk, G
W ER, wAEM 3h AG—#EbRtE, XFEELRIE survivin mRNA 7= 5 ) [H]
i, AT ASEbRA A ESR, N survivin mRNA FIRHUB ] 5 5240 1 50000 8
I E) 2 A
2.3.5.5 Survivin mRNA it R R LR

I P BN R R RS M ORI BT 1) S 7 174 survivin mRNA [
fREVFEX g, 5O P % 20000xg. 15min NG —#EbnitE. BIOATER
UEF= R A ATHE T, B 25 O[] AT DL A2 72 J I, MK survivin mRNA 7EK
I TR 50 e 2 P T R 2R R A S, B R T A A
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2 3E Survivih mRNA REITHIR T ZHRKE AT

3.1 SEIGHH
3.1.1 SLIIRAFI 55+

R 3-1 LIRS FEH

Table 3-1 Experimental reagent and consumables

AT T
Spel-HF NEB
CutSmart Buffer NEB

Nuclease-Free water
ToK L
Pierce Detergent Compatible Bradford Assay kit
RNA Marker RL6000
Rr il
H1E N B R LAEARHER (CSE)
M NERAHK (BET)
pH AR#ESE M 4.01
pH FR#ELZ M 7.00
pH FrifEZZ I 9.21
50xTAE HIKZz iy
6xDNA _EFEZ2 Ml
6xLoading Buffer
AGAROSE
RNA Marker RL6000
Agilent RNA 6000 Nano Kit
Bovine Serum Albumin (BSA) Assay
GelRad

40

Thermo Fisher
MACKLIN
Thermo Fisher
TaKaRa
TEAT 22
WL 22 i iy
WL 22 i i
ke
HERF )
HERF )

FoNta
RNt
TaKaRa
Baygene
TaKaRa
Agilent
CYGUNS
BIOTIUM
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SsoAdvancedTM Universal Probes Supermix BIO-RAD
Forward primer g
Reverse primer AT
alifloK = ]
Wik RAININ
1.5mLEp & AXYGEN

3.1.2 SEIG{NES
£ 3-2 SZIANER

Table 3-2 Experimental instrument

A4 PR C R
AW e Al Heal Force
g TES ESCO
B FH vk AR PEIT
IR VKA Thermo Fisher
RSB Thermo Fisher
SN 2 5E & PCR X ABI
AR Thermo Fisher
IKA R IR 14 Agilent
AL IR 4R % IRABTN
4 H B ES R B S i R4 g RAERHA RA T
HHE IR K VA R bifg—1E
2100 AEH53HrAX Agilent
LKA eI — A
R Sartorius
W a4 SI
pH it HERE B8
B EEOHL SCILOGEX
HIEF A (L-100XLS) RAININ
FIEFSW A (L-200XLS) RAININ
HIEM WSS (L-1000XLS) RAININ
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3.2 Survivin mRNAJﬁ%??zﬁFlJ)‘?iﬁ
Survivin mRNA Jii A6 - 38 i #8066 EE 1 2 ODa2so/ODaso FUAR (1.

8~2.1 AEHE) MIREE, BRIRBEEEIRHIK (1~2%MKFE) J0iF mRNA SE8ME (4
—kir, K/NZY1.2~1.5kb) , BRI BYIE UKk (U1 Agilent Bioanalyzer)
PEARSERE . B B 45 S DU RESRIIE: NSt 52 )t € & PCR (qRT-PCR) Farill %
PG AN survivin mRNA RIEKF (TRt L3REt) , Western Bl
ot B Survivin £ (A%Ri%, FFiE A0 AR B CCK-8 V2 0Pk X 4i i f 75k
W IR . A, AR AT (DLS) Al mRNA 4Kk RAZ (35
ik R4 KiE M (A1-80°C /A7 N e RIS AIELL « ZiEHR
R IHAE TG )2 RNase-free #:4F, DLAfI{R mRNA JE 00 = 2l =g k. LA
A4 survivin mRNA Jii & 45 il (1) 777«
3.2.1 MU E

(1) ZH%KYE: s (hHNRILAME 258 2020 4 =#8E N 0904 AT
WAk

(2) BPETE: AMOCRA B, #isibes, @il & H mRNA h2fk
AR RRCIR YA, WSS ) 20s.

(3) AR AR HAATC RS A .
322pH &

(1) ZHMAR: M (RN RILMEZ ) 2020 42 =B 0631pH
B 5E 5

(2) #BAET51%:

D RERATIET, SEERSIR, 2R ORI T RLEEAT A HE

2) TP pH i, H B S IR PR SL A K e T35, JRARER R T 7K 5

3) JREIFFIEE S, FERB AR 450l B SR per B, HIRTE K
o 0 o PT84 R AN i

4) B YA K AR S IR RS B ERONARIIRE R, AR 3~5s, U
BE, AEE AL, bR L RN AN EE, SR AR, K TE R

5) 5 2 YR K R R B IR S F Al K e, SRR IR TR Sy
e FERR 5 R BE AR S U LN IR b3, FRUE 3~5s, RRJT IR EE 1 IR
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6) THE PR I~ 34 4H
(3) HJHEEZHRE: 6.0~7.5,
323 BE54E (ODs/ODaso)

(1) ZHME: K (P NRILAEZG) 2020 4R =HBIE N 0401 4
=11 WG REVE

(2) #AETT%:

D ST g, NS UG HEN R, Rl R e T
BENBAE G000, RN T “classic” —i%#E “Nucleic Acid” .

2) AN &b TR RFPIRES, R “OK” BPE A= AW S, 4%
“Add toreport” , TEFHA FAFIARE AT FREEEREM AN RNA.

3) HEFESE, 2l SO INAE 2 EL 2ul Nuclease-Free Water JII\ 21461l 3
JRE, THCTRE SR s TG RE R, P I JE AR ARAE | R R 1Y Nuclease-Free
Water i+

4) FREFESE, FH 2ul SR INEE #EEX 2ul Nuclease-Free Water JJIT\ 2146 4
JBE, JRCRRERE, S ERER “Blank” HHTIE, {F 2 AXHIELL.

5) X Blank Kel5E G, MRS, @R BT EE B
Nuclease-Free Water W T J5 75U FE il

6) FACAE S, HL 2ul BFSOIDBR I B b, PRI A

D AEE NGB — AR, S E R “Measure”
BT, EEEEAR R .

8) Kl 58 UG , FRECRE R, BTS040 B R AR B ¥ Nuclease-Free
Water T, 8RR

9 HEEILRE 6) ~38) , HEEME 2 K WEBHKINETE.

(3) W2 bRUE: &8N 1.0£0.1mg/mL; 4ifZ (OD2s/ODaso) N 1.9~2.2.
324 TEKE

WARIRIE (hHe N RILFIEZ ) 2020 EiR =36 1101 LEAE, RAH
PRSI AT WA, BRI R A
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325 MEAFZERE

(1D ZHWME: K (P NRILAEZG0) 2020 4R =HFE 0] 1143 41
T N B R R A

(2) #AEI5%

D) PSR H] % 8 MVD TR 00T, BET #kg 122
MVD 15 [IFEA K MVD 5 (REAR ;

2) BT IR £ B L OB N FE R LAEMER (CSE) , R HUfiEE,
M ARIENEIRSG, NOITHF, AR ImL 405 M55 =K A K
(BET) , H# MGG, v FIRA] 15min, 531Ky 10EU/mL
(R ERT A 5 3R LAEARHE S AT PRGN A B R AR HES: (CSE) MIMREERMRE AN
1IEU/mL (40 , fER[ ARSI FIRAIE /D 30s. Bl 1EU/mL (40 B TAEAR
#Emh (CSE) #HATMREIRS] 30s J5, 193 2040 B N 75 3 LAEARAE i I

3) A PR P BRI 4. FIAS IS 23 X 0.2mL 19 1/2MVD 511
P AR BRI 0.2mL (1) AWK FE IO 20 B8 P4 B 2% LAERRE s i 3 A — g
R RIR AN EIRAIE /D 30s, 5 BIHEAR A BH P HEVA T

4) WE R 8 3¢, TP, R AR RSN 0.1mL 140 B
HRRAHK. 20 ZE &R N 0.1mL )& 4 AR VAR, FA
PHECE R, A ot BH AT R I VBORH I 1850 RV, RN REAS D 2 487 . 37+1°CliR
H 60+2min, FWEE,

(3) W hpitE: 4HE N FE R IRME<2EU/mL.

3.2.6 BERERN

(1) ZHWME: K (P NRILAEZ M) 2020 R =#BE N 0731 &
T 2 e vk

(2) #AEI5%

D) FEAACEE: FIR RS TREL 1 M HER mRNA BT 08, i
JEB O EE T B OHUE = IR E T 3000rpm 5.0 10min, 438 H FRAARIE A
FESL, 4°C#

2) FreEmEH S K BSA FRifE bR A2 200ug/mL. 40pg/mL. 20pg/
mL. 10pug/mL+ 5pg/mL. 2.5ug/mL. lpg/mL. 0.5pg/mL A BH 9% 5 (Opug/mL)
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VB bt 28 ;

3) HUEANHEREIR P bR i AR 25 150, i 2 ML

4) BFLIIATE D rE E TAE 150ul;

5) EZRFM TEEHEE 10min;

6) B FLIRAE ODsos A1 BN G AH 5

(3) mrEzhrifE: HHEAEE<10ug/mg.
3.2.7 BRAIFREEHN

(1) ZFEAYE: KA ChEeANRILFIEZGH) 2020 i =+ 2 E 0 “91
01 3 M 75 iE i S R )7

(2) #HAETT

1) e AR B 1 SOFR. DNA FEAFRAES, B brifE 5 Al Nuclease-Free
Water B T-VK Bflfl, fFeaiib)s, BHIRGIRS), PO 10s. L6 T
B 200p] B0, RIFRICA S1. S2. S3. S4. S5 A1 S6, WJE A 100pg/ul.
10pg/ul. 1pg/uls 0.1pg/uls 0.01pg/ul A1 0.001pg/ul;

2) qPCR MIX Je M & : & NFL qPCR MIX AL 18ul  (10pl
SsoAdvancedTM Universal Probes Supermix. 0.8ul Forward primer. 0.8ul Reve
rse primer. 0.4ul Probe A1 6pul Nuclease-Free Water {2 5) ;

3) FrAEZR ] 4% 18ulgPCR MIX KR VE+2pul S1. 18ulgPCR MIX J v
W+2ul S2. 18ulgPCR MIX Je BWiifE+2pul S3+ 18ulqgPCR MIX KM i+2ul S4. 1
SulgPCR MIX S Mii+2ul S5+ 18ulgPCR MIX R MNiK+2ul S6, BRI IRED:

4) BAFEAR3IAES, WERMFEF: 95°CA M 3min; 95°C/15s, 60°C/30
s, 40 NMEI, [NAEFA 20ul; EREIR R IEEA N FAM, BKPOGHEETA n
one; |2 L2858 ROX 34T Q-PCR il

(3) mIEZhrifE: AR B <100ng/mg.
3.2.8 mRNA FEE 40

(1) ZFEAE: KA ChEeANRILFIEZGH) 2020 i =+ 2 H5 0 “91
01 3 M 75 iE i S )7

(2) #BAETT

D IxHKEM (IXTAE) : FH4AIKKE SOXTAE HIKZ MR R 1T
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AE HLIKZE P, F T RE R DK AR AN B . A 7509 20mL 50<TAE fIA
980mL H4li/K, FFIEA;

2) 1% IEHE B : FREL 0.3g BRlRHE & T H =AM+, A 30mL IxT
AE HJKZ MR, PE FEHRMASMIMIUN, BB N 30s J5 B H T —
W, FEkEnBy, BEEEEAE 3~4 K, BEEFEABFRARKIYIR, 1xTAE kS
MAN e ERCHIAR, =IEAH 2~3min, JIA 3mL ) 10000xGelRad 7¢ 644k

3) FEBUIRMEA EIE R, KRR i A A A S KT e T
W BRHERIN A, B TP 2T b, BCE & AR OGRS, TR
A& IR AL

4) GG B RARAE A E I IR MR RO N s, R R BEFE 3~5mm;

5) FIEBUE 30~45min (FEEG 8 A 0ELs, DNOEE R FRERT, KPR
REFIEER — RS e kA Y, FE LSRRI (R AL o A IXTAE
FELUK G IR 2 Y T 30 R 2 1 mm;

6) RNA Marker 43 : # RNA Marker. 6xLoading Buffer il Nuclease-Free
Water V2] 50K FARTE, EAEE 10mL;

7) BX 100ng #£ 537480 2xLoading Buffer fG iR 51K E1#7F, EFEE 10mL;

8) MERESE, & Bk, FIFRIEIFR, 47 160V K, 1817 20
min.

9 KBt B TR RGP, EHMDERE NS k4

(3) W hRdE: SATE—, oA, ToREME.
3.2.9 mRNA FEEE L G

(1) ZEKE: KB (R NRILAEZ M) 2020 R =EH 2 EN “91
01 Zr B 75 e+ 5 SR

(2) #AEI5%

1) BERCHI & T 5500 RNA B RIS OAEF, 1500xg, ZERE O 10mi
n. HFE 65ul 7 REBITLIRMGE LE T, (RS 4°C&

2) BERS-GukHl A% : K RNA JuBHE % IR T4 30min. KA JRZGIRSIEHEY 1
Os V57, B50 JEHL Ll INE] 65ul 1870 B b (s b o 4R35 IR S B - Y kbR &
P, 13000xg ZE I 50 10min. 45 LF IRBEIR-GURHR G 75 2E4E 1| RZ WA 58
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3) FEAREE: BAFRIA) mRNA Fe4, L Nuclease-Free Water i ] 100
ng/ul;

4) ladder #bFE: ¥ RNA ladder £% 1ul 43355 PCR &, T PCR X,
70°CHNFALEE 2min, RIREIK ERHE, ORAFE]-80°CUKA;

5) R B ANET RS B TR A, TR ol BER-GURHR AR EIAL G,
AT s

6) 1E 12 N EFEFLATA A 1 ladder LA Sul RNA marker; 7 ladder
FLHFAIA 1l RNA ladder, RS EFEFLHMA 1pl ARERLF 1) mRNA ¥ 5, TR
i FFL, MM 1ul Nuclease-Free Water; K85 7 T2 IKA IR IES 4, 2400r
pm JRF IR Imin, BT, Rt B3] 2100 A2 Hricd, EHFEF mRN
A nano series II, _EHLKG.

(3) FIEEszhnitE: SERENE S =70%.

3.2.10 €BTE Li % E&N

¥ Survivin mRNA BAEHE =7l AF . R4 Q3D (R : JumRidE
TN KT ICRAB VPR EERE T, 32 IR IR EE 73280 25me/g K
Z IR mRNA T2 F R0 45 R 2 Survivin mRNA H1 4 )& 63 Li B i
BEhrdE: &JEI0R Li R <130pg/mL.
3.2.11 ZESFREEHN

¥4 Survivin mRNA RS =R A R, JHERRI N IRA 0.15%. R4
(A NERILFNE 2581 ) 2020 4Ff =H#BE ] 0861 5k B ¥ 71l E 1255 T L ek BE
VEF<0.5%MIHE, #7E Survivin-LAMP mRNA o Z 5% B 5t Bobn: 205k
B <0.5%.
3.2.12 RAEFFREBEN

¥ Survivin mRNA EAEE =7 KA R, J7ERR TR 0.15%. R4
(A N RCSL AN E 24 81 2020 4 =518 M 0861 F B ¥ 77 i v 6 T 57t A B ik
B R <0.5%10H5E, #%E Survivin mRNA 1 5 R B i bRt 57 P ik
B <0.5%.
3.2.13 mRNA JEM RN

AR e N RN ] 24 40) 2020 4 hig =538 I 3401 S B R kA7 Rr il
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G ENEVE R UM SR R eSS & 5, PURE SEEFRIUIRRE b G,
AL T 27 S 7 R S €8, o (A i R0 SR S P R AT R 2, SRR Wt 25 AT T L iy
3.2.14 BSA % BB

(1D Z504E: (PR NRILME 2580 2020 G =& 3 E N “9101
VAR IWARTS. AT (ER= L R

(2) #AEI5%

1) Pt Wash Concentrate (1x) : % Wash Concentrate (20x) 5itB2liK$%
1:19 FEATHRE .

2) HUEASFRAE S AR AR S % soul, =50, SEFLA 100ul i) HRP-A
nti, %E;

3) 400~600rpm = E 1h;

4) Vel 4 % IINBEI 300ul/4L, AT

5) BEFLII 100pl /) TMB i, =i EGIEE 30min;

6) FANA 100ul ) Stop Buffer (1B ;

7) THFLIRTE ODaso/ODgso A2 R A -

(3) W2 hriE: BSA 7k & <5ng/mg.

KA USP 2023 544 (mRNA ¥ &Hr 7i% (F5) ) 5 2 ikl 1
CDE A7 ) B 78 R s 75 T mRNA % 1 25 220 Fef o RF6 SR GfAT)
221, AHF TSRS 1 survivin mRNA JFIREET 7 AW 5= 7T, 45 mRNA
e BErE . FoE . IERIESE. @l — RAUSER, VFE T survivin mRNA R
[ S R o T R A i

R XHRAL T survivin mRNA FEBGEAT RS 875, X =HEKE survivin
mRNA JFREAT 4 B i 4] (R 3-3) .

%% 3-3 =HEIX survivin mRNA J5 % 4 #1465 5=

Table3-3 Analysis results of the stock solution of survivin mrna in three batches

e 751 H (oRIlWIRFS Jo7 B ARt 01 #ix 02 #kik 03 #kik
pH & pH B & 2 6.0~7.5 6.83 6.93 7.02
AWk 2 HAE  GEBERE CORERE TEBERE TGRS
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HE LAHN-TT L 1.0£0.1mg/mL 1.0381mg/mL  1.0059mg/mL  1.0683mg/mL
N N BT
ufijis e
(OD1eo/ODad (UWV) 1.9~2.2 2.11 2.12 2.12
TC B A A T AR 2V FH 4 FH 4 BH BAPE
M N R
g VANER  _poml <2EUML  <2BU/mL <2EU/mL
ORI
mRNA Se8E L BBk EREPELG
” r H,E ko RIS 88.37% 90.14% 89.84%
il ar i R =70%
mRNA TR mRNA U K —, oA K —, BRZEWHR—, TREWTHR—, TR,
m FLJK 2 i, JGREfR T, CREfE W, KRR To R A
mRNA & VERAE s - - - i
Kol GEEI ARG AURGH ARG AR aA
WAIS
{\ —‘/\ L > )
i)%miw PR <130pg/mL 51.43pug/mL 53.52pug/mL 50.88ug/mL
zmkE ke BRI < 50 0.19% 0.36% 0.37%
S A A B A <0.5% <0.15% <0.15% <0.15%
IR B AT Q-PCR % < 100ng/mg 2.20ng/mg 1.82ng/mg 0.32ng/mg
s
B AR AR %%é’“ <10pg/mg 2.31pg/mg 1.15pg/mg 1.39ug/mg
o BRI
BSA BB Kl !(ELﬁl(aSi:) <5ng/mg 0.90ng/mg 0.89ng/mg 1.16ng/mg

3.3 Survivin mRNAFZE M M5 SLIE

R4 CEDH A I FLE R TR T IR ) PIZESR & survivin mRNA &
WS T AL, W FC IO S S ST VR AL SIS0« 5 A1) R A S0 R K
Fase kst .

B UR AL SEEG 2 K survivin mRNA JR K A -80£10°CofA4F T B H % & - 2~8°C
AL, 2h J5 FHBCE T-80£10°CREAT R AF, S8 T IT 4R $4 BERR 24h PRER 1 1K,
ROZVRRD 1 R S25 TR Bl S2 I TT 48 24h 512 1R S25, 8 VRR 2 YRR S8 TV
RUSEIO T IR0 24h VRAE 1 IR, JETURRR 2 K, 48h JE1F 1R, R EVRRL 3 Ik
(V1S58 VR b SE B0 TT 0634 5 24h VR 1 IR, JETHARRR 3 ¥k, 72h fEIF RS0, R
SRR 0 Y S2E6 % J5 [ survivin mRNA JFUREN AL G, RIHTAEMERAE
AoPE, HCHREAS J5 HEAT ST H R .

I S B0 KE survivin mRNA I -80+£10°C &4+ N HUH UE T 2~8°C, %
ENAIKIKN 0 Ky 1Ry 3Ry SR 7K, IEESER 0 KA ST survi

49



8 W YN R R TATS'S

vin mRNA FVRIEN ARG, RIATAERAEA I, BUHREA G #EAT 800 H 1k
.

S| S5 A SR 06 2 #4 survivin mRNA JFE M -80+£10°C &1 T HUH I E T 37°C+
2°C, HZEIAMRICN 0 R 1. 2 . 3. 44, SREISIRN 0 RAHI%)E
(¥ survivin mRNA JFRERAF G, REATEMERIEAIE, BORFEA ST 552
L H s .

KR e PRS2 survivin mRNA JF M -80£10°C 2% 1F R B #EAT % 52
H R, R EKICN0 A 1A 2 3V 3 AL 6 A 9y KR E T
I 0 KA £ 5 1 survivin mRNA JFIRE A7 G, RIATEMERIEALHE,
WA S5 3R 47 25 G2 1 H A
33.1 REFMIZEMMREE

2 VR RS E VRS ER B AR JT survivin mRNA JERAEAS RV RK BT A4
SETE, SRR A AR SR OG22 A HE i) 4 ST AN R OB
RUALER, AW 2 Wi bRt 45 & BT b, B R an R

LIt SREALLFE: L 4 It survivin mRNA JRIK, #H E F-80£10°C5%
T RAVRSES:, BJGTCE T 2~8°CRlY, 4% HEBEE MR RSO T IR A B . Jy
RV ERRL 0 R (FE XTI, BI85 00 S OR EAT AT () R B R A B D
RAL 1R GRAEER 19K, SRRERRLIERS 24h)  WRfh 2 K LR 2 K, IR
IR 24h) PR3 Pk GLERREL 3 K, BRRIAIRE 24h) X JLANSEERAH . BRIk
WEERSE RS, B FEABEATAE S FE AR A o
3.3.2 IEFEE MRS

Tss R E M S B AR ST survivin mRNA JRAE 2~8°CAF FHkaEE, N
5 AT SO AN 77 2% PR SR B AR AR o I X 4 it SRR AR (RIS T) S5 0K 2 48 b
i, BARE R

LISV SAEAKL TR YEHX 4 L survivin mRNA JFK, B SzbRRAE AL
JG, TEAE 2~8°CHEE T BT IE S . 0 HITE 0 K (RIS %5 R FAT AT AT AL,
BB IIVEAYIEIRED « 1A 2 . 3 . 1A H X LA ) A4 T B
D5E o KEAFA 8] A BOREAHEAT /NS 7 . & 28« 4HZ (ODa26o/ODaso) Kl
mRNA B LK P pH BN SE , SRBUR S HE .
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3.3.3 SERHIKHFREMAR I

B A % 1 A o TR S B6 B AE AR I survivin mRNA JRIBAE 37+2°C 41 T I fa
SETE, e HA BOW AN AE A SR BE O AR o @I X 4 L RAE AN [R] I [R] £
2 fabataill, BT

SEIGBE SREA KL SEEL 4 #HE survivin mRNA JFR, M0 SERR AR AL
J&, JREAE 37£2°CH S N AT o HISER . e 0 K (BRI & J5 REATAE ] b
H, BEEIFERIERVIGIRAD 1R 3 R 5 R 7 RIEJUAEF ] AT HL
FEIE o TREANIN TE] S AR A BEAT AP AR AT . &5 Sl E . 22 (ODaso/ODaso)
T, mRNA BB IR LK pH (B I5E, SREUH S .
3.3.4 KERRE MR LR

KRR e MR SLI8 B 7EHR JT survivin mRNA JRIRFE-80£10°C A1 T FFR e 14
NS RE H A RO AT S5 AR AL B AR o ST 4 SR RAEAS A B[R] AU 22 4
bt AR R

IRV SREARALTE: PEHL 4 At survivin mRNA JRIB, BLSE PRI AL
JG, TRETE-80+10°CH A P T KR E L. 40T 1AM 24 H 34
He 6 M ONAANHERENE, SHAME, &5, 40 (OD2so/ODaso) -
mRNA B VK. pHEZE RS 0 M H (RIS G REATEMTA0E, BB
IAVEAILERED L. SHRFANI (8] FUFEA AT AN & L & &l 48 (O
D260/ODaso) #rill. mRNA B HIk LA pH EME, SRICHCEMHE . Kiitae
PESRIG T 9 AN H B A] P SUREAT 446
3.4 Survivin mRNATREM MM REBERE SR
341 REGFMIBEMMRIEERS TR

(1) FEAmA I 2 3R AN AR R KB RE AR AT ZP A 5 2
5E~ 4 (OD260/ODaso) Al . mRNA HEKE F ik LA pH AR 2, SREUHE R
B4, o1 #tykvkeEt 0 ki, & &8N 1.0051mg/mL, 4N 2.12, pH{EA 6.35;
R 1 IRES, SN 0.9952mg/mL, 4EREEN 2.11, pHE N 6.18 & (MR 3-4),
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2% 3-4 survivin mRNA J7 7 [z 5 175 sz i6 2

Table 3-4 Results of the repeated freeze-thaw experiment of

the stock solution of survivin mRNA

LK S SMAE A &E (mg/mL) 4% (ODo/OD2so)  pH fH

01 To P IE AR 1.0051 2.12 6.35
- 02 oo VI AR 0.9517 2.10 6.17
R 0 X

03 To P IE AR 0.9214 2.12 6.54

04 oo VIS AR 1.0137 2.13 6.62

01 oo VIS AR 0.9952 2.11 6.18
- 02 To P IE AR 0.9563 2.10 6.18
R 1 Ik

03 To o VI AR 0.9150 2.12 6.38

04 To P IE AR 1.0037 2.12 6.67

01 TC VI AR 0.9871 2.10 6.29
A 02 To P IE AR 0.9489 2.09 6.32
R 2 Ik

03 To P IE AR 0.9088 2.10 6.41

04 TC VI AR 0.9953 2.11 6.78

01 To P IE AR 0.9809 2.08 6.29
3 02 To o VI AR 0.9518 2.09 6.25
R 3 Ik

03 To P IE AR 0.9167 2.09 6.72

04 oo VI AR 0.9859 2.10 6.61

(2) el l3R: RN AR B R, KA 3-1 Bon T ARKRE
PRACECT survivin mRNA R & B MA AR S, RIS E (m
g/mL) , FiEPARANLEEE (OD26o/ODa2so) » FEAAKINREIIKEG B 32 R T
pH {EFEVRAL AR (S, Y AAR N pH AH, BRAAAR NURRR L B 3-3 A1
3-4 TR T 01~04 S IRAN R s =R R REC T IR FL UK I, AN TR R LA

R R Rl R AR

(3) KRS

D FEMAE M W 3-1 el LA W, BEEREEUN 0 XA 3

W, B survivin mRNA JE R )& A B dh 2k sh . Fildn, 01 #tk i
TrEAECRAL 0 XA 1.0051mg/mL, ¥R 3 URINA 0.9809mg/mL; 4l £ R ik 0
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RIS 2,12, URfh 3 IR 9 2.08, HEARARAEA IR, RIIRREIKEON mRNA Ji7
L B AN G R /N

2) pHEAMHT: WEEE] 3-2, ARSI pH EE A R Al EC AR X
FasE. 101 LUk pH M MRRE 0 X1 6.35 BIVRRL 3 kI 6.29, ALy e &3
XA, U5 B R R R 6 mRINA SR pH AR 28 5 2 520

3) EEACHIK M X ECEE 3-3 FIEE 3-4 HRAN[RIKIE M5, RIS [A) 4 i
BRI survivin mRNA SR ISR —, A MBMIMR . XRWLE
SRR 3 KR AR, survivin mRNA 52 85 DR R, A K A2 BH 5 (O PR

" 01
14 - 0 -
~ - 02 25 -
3 12 =+ 03 - 03
8 o o s %04
? 1 A Y & %104 20—‘ -
s Tp——0"  ; = |
as *
10
0 1 2 3 a o 1 2 3 a

K 3-1 survivin mRNA JFBEA R R SRS EE % (LR &8, AK: 208
Figure 3-1 Investigation of the Stability of the Stock Solution of Survivin mRNA under D

ifferent Numbers of Repeated Freeze-Thaw Cycles (Left: Content; Right: Purity)

e - 01

= =02
_ -+ 03
ieﬁE‘_T—_‘—sEi *+ 04

44

s 1 2 3 a

K] 3-2 survivin mRNA JE AN A EERBIKECT pH E % 22001 H 34 &
Figure 3-2 Trend diagram of the ph value examination items of the stock solution of surv

ivin mRNA under different numbers of repeated freeze-thaw cycles
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bp bp
G000 6000
4000 4000
2000 2000
1000 1000

500 500

M: RNA Marker
1: otk (5 1 ok (=
2 otk (= 2 ok (52
3 ot (1= 3. o2tk
4: oithik (= 4 oMiEYe (e

K 3-3 AFRE RS BRI LB 014k A& 02 D
Figure 3-3 Gel electrophoresis diagrams under different numbers of repeated freeze-thaw c

ycles (The left diagram is from Batch 01; the right diagram is from Batch 02)

M 1 2 3 Bl M 1

(38
L
I

bp bp
6000 6000
me 4000
2000
1000 1000
500 500

M: RNA Marker M: RNA Marker

1: 03t (REEEeR) S0t (REERLT)
2: 03thin (REFERRLT) C ottt (REERLT)
3. o3t (REERRLR) D ittt (REERLIT)
4: o3#ET (mEEFRREIIN) D it (REFERIR)

S O

BI3-4 AN R B VRRRCE SR UK 034tk A7 1El044tt)
Figure 3-4 Gel electrophoresis diagrams under different numbers of repeated freeze-thaw c

ycles (The left diagram is from Batch 03; the right diagram is from Batch 04)

342 MRTBEMMFIWERS T

(1) Bl 5 BRI R AN R A 25 I T s AR B kA7 3 3
2346 AH SR B 2R o P 3-5 Jos AN RIS R E] R survivin mRNA J5UH) 2 B Al
AR aY, o A EYP RN E R (mg/mL) , A EBIRNAEE (ODagso/
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ODaso) » HEARHRACERSIA] (D 5 K 3-6 JE7~ 1 pH 8 B CE I A28 a3,
YAFRN pH MH, RBEALFR USR] (B 5 B 3-7 A 3-8 40 BIJER T 01~04
FLRTEAS [ sk BT 1) 2% 1R AR Mg Fi K FE) , A TR K e SR AR [R] b 2 R 25 1] 17
A
(3) BT

SEMALE T WERE 3-5, NS EIZKRE, SHIK survivin mRNA
JEIRAE 2~8°CTE 1 A 2 . 3 . I MAW, SEEUEEA M), (AR
TGN Flhn, 01 #EXAE 0 RIS &N 1.0088mg/mL, 1 PMHJER 1.0121m
g/mL, ZBACREE . Al 2R R, 55 U IR 40 R AN ]I T i 4 4
BONRSERIKP, o1 HLIRAE 0 REAEEEA 2.11, 1 MHER 2.13. REYIEZ
AT, survivin mRNA SR & B REAE 1 AN H N2 R FZ I /N

2) pHAE T HT: B 3-6 Son, SHERIEWR T pH AETE 2~8°CTUE A A HAH X

FasE. 01 bk pH {EM 0 Ki 6.35 5 1 MAR 6.22, ZLAbT IEHJEH,
VEIIZIR RS AR KT mRNA R pH E 48 B 3E 520

BRI AT STERIE 3-7 FTE 3-8 AR [RIKIE (4%, {E 2~8°Clil &
1LANAW, SHEKONEI A £ survivin mRNA B Ik & 58—, TE44H A
BRI G . X RIZEX BRI, survivin mRNA K528 MES DUREE, AR &4 9
SAIN]ES

4

R 3-5 survivin mRNA JiE 0T RS e P S it 25
Table 3-5 Results of the Accelerated Stability Experiment of the Stock Solution of

Survivin mRNA

S %A fits SR A (mg/mL) 4ifE (ODyo/OD2so)  pHH
01 To P W A 1.0088 2.11 6.35

02 /SR R RILEEN 0.9857 2.12 6.47

ox 03 TC o T W A 0.9470 2.13 6.47
04 To T W A 1.0292 2.13 6.60

01 /SR R RILEEN 1.0195 2.13 6.21

14 02 TC T VA 0.9810 2.13 6.47

03 TtV IE AR 0.9469 2.14 6.66
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04 TtV IE AR 1.0212 2.12 6.77
01 Tt VG AR 1.0149 2.11 6.55
02 To o VBT AR 0.9842 2.14 6.53

2 A
03 TtV AR 0.9528 2.13 6.63
04 To o VBT AR 1.0275 2.14 6.40
01 Tt VG AR 1.0340 2.13 6.70
02 To o VBT AR 0.9885 2.14 6.54

3
03 To o VBT AR 0.9490 2.14 6.35
04 Tt VG AR 1.0299 2.13 6.74
01 To o VBT AR 1.0121 2.13 6.22
02 TtV IS AR 0.9904 2.15 6.56

4 J&
03 To o VBT AR 0.9534 2.14 6.74
04 Tt VG AR 1.0294 2.14 6.63
141 A 01 ] B - 01
- 02 8 25 - (2
< 12 -+ 03 03
p—mp—p—g—y " 201 * 04

% asf g
a6+ 10 T
T [+] 1 2 3 = 5
(4] 1 2 3 4 5
TERE (&) TER I (&)

K 3-5 survivin mRNA ARSI 8] FHEEIHEHE (A & B: 45
Figure 3-5 Trend diagram of the examination items of survivin mRNA at different examin

ation times (A: Content; B: Purity)

10,

- 01
-- 02
- - 03
I g -« 04
Es-
=
- T T T T 1
(o] 1 2 3 a 5

ACE RS Rl (D

K] 3-6 survivin mRNA AN[FZE LN} [A] T pH %000 H % K]
Figure 3-6 Trend diagram of the pH examination items of survivin mRNA at different

examination times
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: RNA Marker
C R (4CE0K)

24 [4cCHE1R)
4sCHiiE2E)
SFCRIE3E)
Costhin (4cCREE4E)

M: RNA Macker

1: 01t (4°CHIEo0Rx)
2: ottt (4cE1E)
3: oitbix (4ccrEzfE)
4
J

D oMK (4cCRUE3E)
0 OMIR (4°CHIE4E)

Lo b b e
=1
[ 3%)
o
=

K 3-7 ANIRIIS TRD e 2 AR R B r ok B (218 01 it A 02 46D
Figure 3-7 Gel electrophoresis diagrams under accelerated conditions at different times

(The left diagram is from Batch 01; the right diagram is from Batch 02)

G000
4000
3000

2000
1000
500

M: RNA Marker M K\A ‘\-hrk:r

1: 03#tiT (4CIE0%) : T (4CHEOK)
20 03T (4cCHIE1E) iRk (4ccCHE1E)
3: 03fthin (4cCHEE2RE) U (4FCRTE2[E)
4: 03iR (4FCHE3E) T (4CHTE3E)
5. 03tbin (4cCHIE4E) ftm (4cHE4E)

P 3-8 A[EIT [A) ik 2548 S de e B vk B (72 B 03 4k A5 1 04 4t

Figure 3-8 Gel electrophoresis diagrams under accelerated conditions at different times

(The left diagram is from Batch 03; the right diagram is from Batch 04)

343 BHEIFHREEMARIVERS S

(1) Bl 5 BRI R AN [ A 254 I T s AR B 1t A7 3 3
2316l Y AH SR P 2R o P 3-9 Jigos T ANRIZE R E] R survivin mRNA JFUf ) 2 B A
AR aSs, Ko A EYP RN E R (mg/mL) , A BRI N (ODaso/
ODaso) » REARARATCERE] (KD 5 & 3-10 €7 1 pH {EL Rl ECE N 8] R 22 4L
% YLK pH E, BOARFRVICER E () 5 & 3-11 A& 3-12 33l fEon 17 0
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1~04 $Hk CHE AN [ 5 ) I [ 2% T 1RO A ik BT A TRIKGE o A [+ 4t (R A s
I [ (R RE AR

(2) EIEHT

SR WK 3-9, NEEMEKE, FHIK survivin mRNA

JEIRAE 3722°CTHE 1 Ry 3 Ry SR T RN, SRIUEBRAWNSN, HEAEK)
JEREN. Blhn, o1 #EIKLE 0 KA %ﬁlmnmym”7iFﬁ1%mmm¢
 ARACANEI . ARE TR FIRE AL, S AR IR A RE L A (R [R) s R R BN
FE IKSF, o1 HERTE 0 RAEFERN 2.14, 7 RGN 2.13. XRPIEIZIRIE %
R, survivin mRNA 3R F) & =M EETE 7 KA 20 A2 I EUN

2) pHAE M. & 3-10 EoR, SRR pH AEAE 37+2°CT3UE 1At AH
S E . Wl 01 LIk pHAEM 0 KI¥) 7.19 3] 7 K1Y 6.88, A4k AT I3 JEH,
0 B PR R mRNA SRR pH A8 ™ A= 5 25 52

3) B K AT XL 3-11 ATE 3-12 AR BKIE K25, 7E 37+2°CTi
B 1RN, SMOFEAR mRNA BRHEKFIH—, B REMRILER: A
M, WE3 K. SR 7RG, NEREKEEWIER LREEH, SHORFEAR
YK S A R E . X 3R survivin mRNA 7E 37£2°CHE 1 KRG IT46 H B
WA BEAR, (RS, SRR pH ETE 7 K NATN G B AR AL

%% 3-6 survivin mRNA 5 fill 2 2 14 5246 25 TR
Table 3-6 Results of the forced stability experiment of survivin mRNA

SEIG Z A L5 AMEEE & & (mg/mL)  4iE (OD2g/ODaso) pH &
01 TC T VA 1.0317 2.14 7.19

02 To R IH A 0.9944 2.13 6.69

% 03 TC T W A 0.9492 2.15 6.54
04 Tt TE A 1.0423 2.15 6.31

01 TGt T T A 1.0450 2.10 6.97

02 /AR R RILEEN 1.0104 2.11 6.73

R 03 To R IH A 0.9555 2.11 6.55
04 TGt T T A 1.0512 2.11 6.64

3K 01 TtV IE AR 1.0478 2.11 6.95
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02 To T W A 1.0124 2.12 6.68
03 TC T T A 0.9754 2.13 6.70
04 To R IH A 1.0570 2.13 6.70
01 TGt T W A 1.0610 2.12 6.95
02 To R IH A 1.0193 2.13 6.69
A 03 To T VA 0.9724 2.14 6.74
04 To R IH A 1.0639 2.12 6.74
01 To R IH A 1.0604 2.13 6.88
02 TC T T A 1.0203 2.14 6.67
A 03 To R IH A 0.9784 2.11 6.65
04 To T W A 1.0675 2.14 6.76
w A -1 " - 01
= * 02 2 - 02
L iutﬂ-_s:r_—_q.‘—':! + 02 S y S —  ~0
= e
% :: ; -
° 2z 4 & s - w2 3 = 3
FCE A (R CER A (KD

K] 3-9 survivin mRNA AN[FEFH LR [A] N & EFMAiEH R0 HEHRE (A: &&8; B: 4if)
Figure 3-9 Trend diagram of the examination items of the content and purity of survivin

mRNA at different examination times (A: Content; B: Purity)

10

~ 01
. - 02
- 03
;# 04
=
B3
2z 2 & =

TRCERE] (D

] 3-10 survivin mRNA A[FZ S0 8]~ pH #5000 H &34 H
Figure 3-10 Trend diagram of the pH examination items of survivin mRNA at

different examination times
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M: RNA Marker M. RNA Marker

1: 01tk (37°CHE0X) 1: 028k (37°CcEoRx)
20 01t (37CHELR) 20 028k (3TCHIELE)
3: 013tk (37°CHEZR) 3: 028biR (37CHE2E)
4: 01K (37°CHE3IX) 4: 028EIR (37T CHE3IX)
5 01 (37CRIE4FE) 5. 02t (37CRE4E)

3-11 AN[A]I [ g 26 AR R B H ok I (218 01 it A1 02 40D
Figure 3-11 Gel electrophoresis diagrams under forced conditions at different times

(The left diagram is from Batch 01; the right diagram is from Batch 02)

M 1 2 4 5

3

bp
4000

1000

: RNA Marker + RNA Marker

043 (3TCHIE0F)
CO4EET O (3TCRIELR)
© 04T (3TCRIESE)
04N (3TCRIESE)
CEET (3TCRHETR)

o3fttiR (37CRIE0R)
033tk (3TCHELR)
- o3tk (37TCHIEIE)
03t (3TTCHESE)
C R (ATCHETR)

uu-h-uam-—.az
Ul.thnJth—-z

Pl 3-12 A[E] i a] st 260 T e Bk B (e 81 03 4ik: 45 04 46D
Figure 3-12 Gel electrophoresis diagrams under forced conditions at different times
(The left diagram is from Batch 03; the right diagram is from Batch 04)
344 KEIREMMRIBWERS I
(1) Hfa B3 5 B R 2]« AN B IE 25 A IS 8] s e i £ 12k 47 B 34
2o ] HAH N ) AR
D SEMARE S Mg 3-13, NEEMZKRE, &K survivin mRN
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A JRVEAE-80£10°CIE 1 MH 241 H 3 AL 6 M H 9NN, GEHUER
BUeH, (HEARETERE N Fa, 01 #X7E 0 N HIIEE N 0.9979mg/mL,
9NMHJEN 1.0172mg/mL, A E . 4ifF LR, SR EEAN
[7i N} ) o5 R 4 R AE BN AR E IR, Q01 HEIRAE 0 D H 4 N 2.14, 94N AJE
N 214 IXFRHEZIRE AT, survivin mRNA JFVR & EMAEEELE 0 NH N
SZIF RIS AL/ o
2) pHEAMHT: & 3-14 BoR, &HKIERT pH AE7E-80+10°C i & JH IA] 1 AH
SR&sE . W01 LYK pH M 0 A H 1 6.69 2 9 AN HIF K 6.38, AR{LAL T IEH i
B, ViU IE SR A survivin mRNA JE R pH B 77 42 52 500
3) B EIK T KR 3-15~F] 3-17 ARG 267, 1E-80£10°CH
B9 MNHW, BHUKASIERTE] S E survivin mRNA BER K& ) —, T4t
W ARDL S . XL IAAEX B IAIY, survivin mRNA FI52 84S AR, K&
A B T B A
% 3-7 survivin mRNA SR ARG 2 PEAS 0 5 K 25 21 1)
Table 3-7 Detection items and examination time for the long-term stability of
the stock solution of survivin mRNA
K5t B otMH 1AMA 24H 0 3AA 6 9
AR 2 v \ v v
pH 18

>
an

TR
4% (OD260/ODaso)
mRNA 55 A8
Il FEL K2

mRNA 55 A8

CEANE HIKiE)
TC A — _ _ _ .
ME N TR A — — _ _ .
mRNA Vi PERAEAT I — — — _ _
B 5R B A — — _ _ .
JEURE % B A — — _ _ .
BSA %% &R — — — _ -

y
y
y
y
y

<. 2 2 2
<. 2 2 2
<. 2 2 2
<. 2 2 2
<. 2 2 2 2

2. 2 2 2 2 2 2
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&JEuE Li FRE A

Ik B AR
S DA Ak R A

7 3-8 survivin mRNA JFE K AR E 1 S2 90 &5

Table 3-8 Results of the long-term stability experiment of the stock solution of
survivin mRNA

S %A it S ks 2 FE (mg/mL) 4 (ODy/OD2go)  pHH
01 To o VI AR 0.9979 2.14 6.69
02 To P IE AR 0.9684 2.12 6.87
0H .
03 ooV AR 0.9384 2.13 6.48
04 To o VI AR 0.9996 2.13 6.67
01 To P IE AR 1.0278 2.12 6.59
o 02 To VI AR 0.9771 2.14 6.56
14
03 To P IE AR 0.9422 2.13 6.38
04 To o VI AR 0.9821 2.14 6.37
01 To P IE AR 1.0247 2.14 6.26
02 To o VI AR 0.9728 2.13 6.19
21 H "
03 To P IE AR 0.9281 2.13 6.29
04 To o VI AR 1.0189 2.14 6.21
01 To P IE AR 1.0195 2.13 6.74
02 oo VI AR 1.0195 2.13 6.62
31MH "
03 To P IE AR 0.9340 2.14 6.69
04 To P IE AR 1.0227 2.16 6.65
01 To VI AR 0.9909 2.11 6.78
02 To P TE AR 0.9609 2.12 6.69
6 ™H .
03 To o VI AR 0.9119 2.12 6.63
04 To P IE AR 1.0002 2.12 6.63
01 To o VI AR 1.0172 2.14 6.38
94 A 02 To T A 0.9650 2.12 6.48
03 To VI AR 0.9329 2.14 6.51
04 To P IE AR 1.0192 2.14 6.37
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[+] 2 4 B 8 10 [+] 2 4 [ 8 10
EmE (A BRI (HD

] 3-13 survivin mRNA AN[F] 25820 [A] T 2 & A0 4l i 25 42 1 H a3 ]
(A: /E’u\%;B: %E)
Figure 3-13 Trend diagram of the examination items of the content and purity of survivin

mRNA at different examination times (Left diagram: Content; Right diagram: Purity)

10,
0
- (2
& - 03
= M% - 04
E €]
4
“o 2 a 6 8 10

TCER R (3D
[ 3-14 survivin mRNA AN [F% 0] [0 T pH 25 %00 H #a5 &
Figure 3-14 Trend diagram of the pH examination items of survivin mRNA at

different examination times

1 2 3 4 M M 1 2 3 4
bp
888
3%
1000
500

M: RNA Marker

R NE v i e =
oM (-80*CRIE0 B )
03itti (-socCiE0H)
04dttiR (-80CRIE0 -8 )

+ RNA Marker

o1ittin (-s0CCRUE T8
o2dttin (-80CHE1ITA)
03ittin (-s0CCRUE T8
odfttin (-80CHEITA)

K 3-15 survivin mRNA A [RHERE A SAE T B vk
(EE: NOMNH: HE: 1A

e

M
i B
i
3
4:

e ba

Figure 3-15 Gel electrophoresis diagrams of survivin mRNA in different batches under lon

g-term conditions (Left diagram: at 0 months; Right diagram: at 1 month)
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M: RNA Marker M: RNA Marker

1; ] WE2 g 1: 013biR (-80°CRIE3 T H)
2: =x78) 2: 0 (-80°CHIE3H)
3: =27H) 300 (-80°CHIE3H)
4: o4ittiT (-BOCCHIE2H) 4: odittim (-80°CHIESH)

K 3-16 survivin mRNA AS[E LK BA S T &8 B vk K
(EE: N24MH; HBE: N3AAD

Figure 3-16 Gel electrophoresis diagrams of survivin mRNA in different batches under lon

g-term conditions (Left diagram: at 2 months; Right diagram: at 3 month)

M 1 2 3 4

M: RNA Marker M: RNA Marker

1: otk (-soccriZe-8) 10 013k (-s0ccREEeTE)
2: 02HEE (-soeCHIE6 B ) 2: 0 (-80°CHEB)
3: 03#ti (-s0°CHIE6-H) 3: 03EE (-B0°CHIEOTB)
4 o4t (-soccHiEe A ) 4: 043k (-s0ccREeTE)

K 3-17 survivin mRNA A F K S04 B FE Ik 1B
(EE: w6 A Al 9N AD
Figure 3-17 Gel electrophoresis diagrams of survivin mRNA in different batches under
long-term conditions (Left diagram: at 6 months; Right diagram: at 9 month)
MR (AW i Ae e PERTE FEBORSR B IR ZESRITfE survivin mRNA JH
HIREEDTTT, WDIFUNEMEE RN TR 2-21, FoE PEIEE TR LA 3-1~8] 3-17,
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% 3-9 survivin mRNA F2 5 M 75 00 5 Fl g

Table 3-9 Items and results of the stability study of survivin mrna

SERRA B K FSLIb] [H] F 52T H P S
% 4 ik Ve 0 Yo 1. SRS EE . SR, i fnRNA Jﬁi{ﬁ%&ﬁ#ﬁ%ﬁs
o -80+10°C W 3 <0D260( OD‘zgo) . mRNA &, &IOifabrE 0 IG5 R
W LYK . pH E HLAR TE B R AR
0F. 1F. 2. AP E. SRE. 4 mRNA JFRTE 2~E;°Cﬁﬁz§
PR SE:  2~8°C S, 4 (ODaso/ ODa2gp) ~ mRNA 1 MH, &I$ERE 0 K
W LYk . pH E g R B WAL
0F. 1F. 3F. SIS, AR 4 mRNA JERTE 37£2°CHLE

smiflSEE 37+2°C (ODaso/ OD2go) ~ mRNA 1 K, &Tiishss 0 K
R K pH 2K, SRR A

53%\ 73&
SMURE . S, A

mRNA JF W (E-80+£10°CH &

. O0H. 1 H. 2H. (ODy/ OD2go) « mRNA B
K-HsLe  -80+£10°C e 124MH, &TifelrS
= 3A. 6 H. 9H BHHk. pH E, 25iH )

Rl VE L2 16
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3.5 Survivin mRNAFREMMMZRELILER
3.5.1 REFREEMMAFRIWLEL

25k GAERDHEE R, survivin mRNA JFIRE R SR 3 R, & Tif6HR
50 AR T AR . X B R AR I R 3 LA RE S AR RRFaE
DR 5 AE SR AR P2 i FE A, survivin mRNA - JRIK AT e 2 VR 3 KA, A mR
NA FIRAERGAE ISR FS R v i R s R St T I S Bk HE
3.5.2 MRTREMARELELEL

450 A FIRER M, survivin mRNA 7E 2~8°CHUE 1 . 2 8 3 .
1A, BTEARS 0 R4 F T B4 . XU survivin mRNA JFERAE 2
~8°CHE 1 AN, HEDFebrRFER e . Nk, Mo EsLhrd =t e, sur
vivin mRNA J5/ T 2~8°C F A/ f&1F 1 ™ H, Ai% survivin mRNA J5R #1725
PHRAE T R .
3.5.3 SRHIKHFREMARILEIL

ghil: SRR, survivin mRNA JEE T 3722°C4 4R 1 R, #£TidkE
b5 0 RESR G B HE 3 K. SR T KRG, BREGE. 4iF (O
D260/ODaso) I pH FI45E 5 5 0 K MHE H i 5 B A48 1k, {H mRNA FEAS HL K
S EAEE, Ui survivin mRNA ETFEMEME. % BTk, HE survivin
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mRNA 7ESEFRAEH1, AT 37£2°C M RFF 1 K, J9iZ% survivin mRNA JF R AESE
BrAE 7 R RIS AR BRI T SR
3.5.4 KERFREMARLILEL
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#* 3-10 survivin mRNA F&5E I 7L 4518
Table 3-10 conclusions of the stability study of survivin mRNA
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Table 3-11 Cost analysis before and after process optimization

AT H PALRT (TIoe/H R AP AR
YIREA 30 20 -33.33%
BT 10 8 -20%
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SR 55 40 27.27%

MR AT DG Y, DU I D2V RAS « B84 IH AN T A 5 775 1T 4
BTG, BRARRRIRT 27.27%, BERE T RAKZIFTFU.
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