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Refolding Thrombomodulin EGFs 4-6 in E. coli

Avery M. Bonner, Lindsey D. Handley, Kyle N. Stearns and Elizabeth A. Komives
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Department of Chemistry & Biochemistry, University of California, San Diego, 9500 Gilman Drive, La Jolla, California

ABSTRACT

Thrombomodulin is the protein that regulates the formation of blood clots by changing thrombin’s

function. Our lab has discovered a truncation of thrombomodulin called TM456m, which contains 1. Growth and expression of TM456m in E. coli

EGFs 4-6 and has complete thrombin activity. Our lab is trying to refold this protein from E. coli in ) t 1 2 3 > 6 7 9 11 13 15
order to expedite its purification. | transformed E. coli with the TM456m TrpLeader vector,

expressed protein and purified inclusion bodies, and resolubilized these inclusion bodies and 0.7 379\ 744 61.2 138.1 119.1| 459 224 3.29 224 136 1.10

refolded the protein on a Ni column. We assayed the Ni column fractions using a PC assay, SDS
PAGE gel, and S75 size exclusion column. The Ni column fractions have high activity, suggesting

: : i Table 1
some of the protein was folded correctly. 2. Lyse cells, sonicate, add triton X-100 and PMSF

PC assay of the Ni-NTA fractions shows high activity of fractions 1-5.

The Coagulation Cascade

Contact activation (intrinsic) pathway

When the body experiences Tissue factor

_ _ Damaged - 3. Isolate inclusion bodies by centrifugation
trauma, releasing tissue factor to surface (extrinsic) pathway y I -
the blood stream, a series of ! frauma - {1 Thisis a 13% SDS PAGE gel of refolded
pro_tease_s become actlv_ated, xn/—\;fr l < D thrombomodulin fractions collected off of the
which _ultlmate_ly results In clot /i\ vrmn Ni column.
formation. This pathway is called ¥ XTa ﬂn 4 Wash with imidazole and re-isolate b it aat
the coaaulation cascade. One of ) s Tissue factor <—Traum . Wash with imidazole and re-isolate by centrifugation | _
A gu _ . IXa VIIIa | h l Fele ToeTer el Lane 1: Molec_ular Welght marker
the most important proteases in e ANithrOmbIn = Lanes 2-10: Ni fractions
the coagulation cascade is X /\ X .
thrombin, which specitically . Prothrombin—<— X3¢ ", Thrombin . Common _ The fractions with the highest activity had the
cleaves fibrinogen into fibrin. In .~ va 77" (ITa) %, [patmeay . highest concentrations of protein.
However, thrombin’s function is V\/: Fibpinm o K =
_ % ogen Fibrin . : : : . :
regulated by thrombomodulin— P 0 ) ¢ 1. Resuspend inclusion bodies and solubilize in 8M urea
when bound to thrombomodulin, Active Protein C xxﬂn
thrombin no longer cleaves _ y 1
o : Protein S p
fibrinogen, but cleaves protein C, orotein C & Cross-linked Figure 6
. . rotein C + i 3 . .
which shuts down the coagulation thrombomodulin fibrin clot 2. Add GSH/GSSG and mix overnight
cascade. Figure 1

Thrombomodulin
3. Load onto Ni-NTA column ! The S75 size exclusion column separates

I proteins based on size. We ran Ni fractions 1-5

Thrombomodullndls a Iarge rgultrl]-c:_orlnlam ¢ 1 | ] (shown on the top graph), as well as a set of
lectin-like domain {D1; 1-155) protein expressed on the endothelial layer o molecular weight standards (shown on the
blood vessels. However, only Epidermal j_.,-' bottom graph)
Growth Factor-like repeats 4-6 of 4. Wash with resolubilizing buffer with 20 mM imidazole A '
i thrombomodulin have thrombin activity. N " Standards used:
“ : 1 BSA — 68,000 Da
4 EGF-like domain (D2; 223.452) 5. Add refOIding buffer (6% SarkOsyI, 50 mM TriS, pH 8.2, - f | L HESE L i h Ovalb_umin__ 431000 Da
: 100 mM NacCl, 10 mM CaCl, 1ImM GSH/ 0.1 mM GSSG ; Trypsin Inhibitor= 20,000 ba
5 mM NaCl, 10 mM CaCl, 1m 1lm ) e Lysozyme— 14,300 Da
'\.\E 1 o g Insulin— 6,000 Da
TR  SerThrrich domain (D3; 463-457) . - . E oot g
6. Wash with 25 mM imidazole, 1x TBS, elute with 250 mM ¥ I+ o
|m|daZO|e, 1x TBS and collect 16 2ml fractions UL A f. range on the detector.
cytoplasmic domaln (D5; 522-557) i |
i1 RV A e ™ A lot of the refolded protein contained
Figure 2 Figure 3 i ek LU intermolecular disulfide bonds, making them
. The seguence of the | elute from the column faster.
T GOF ACT G TNT AGG GGR ATT GTC JGC GGR TRA CRA TIC COC TCT Ak KAT RAT TTT GTT TAR CTT TR Gk GGR GAT ATR CTT ATC ésrié:tiggr GC < 200 q 1 Add 20 ul_ Of BSAlca2+ {o eaCh We” Figure 7
A CZC TGR G-'Ic-li.';.ﬁ. TOC OCT }:.:. Eﬁ.ﬂ TOZ L‘?‘gn.ﬁ.'I'I E‘I'I ME-"?:I:- AZR TCT T:.:. TIAR RAR Ei.:.n.ﬁ.'I'I AR .h.'IE?\;L'I'I OCT CTR }.:.': SRR TARC EE.:.:IE-'IE- IR GIZ TM456m Trp Leader VeCtor
o has several unique 2. Add 100 pL of 1x TBS to the negative control, 90 pL to the others
b b i e s e il e e n b b e b e n i} CNIATACLeristics, beginning 3. Add 15 pL of Th solution to each well
' ' | with the 9x His Tag, which _
TG TCT Gk CAT CTC CTG CTG GTT GAT CTC G0C COT RAT GAT CTG 6CR Cor NTT GCT MOC COF G6C AGC £6C TRC GTC GO GRT CTC AOr XA GTT GAC &2 < 400 blndS 10 a Nl COlumn and /\ 4. Add 10 U.L Of ™ SampleS o eaCh We”, Walt 10 mlnuteS ¢ We were able tO refOId and get Samp|eS Of aCtIVG TM456m
AR A ag MR e m e s en I e e e e R e e aids purification. TM456m 5. Set timer for 22 minutes, add 20 L PC to first well, start timer  |n the future, the lab will pursue refolding this protein at a larger scale and
T TAT TOC TAT E‘IE- CT& CRC CTC E‘IE TCT ORC E‘I.ﬁ. E-'If_' 20 GRR CTZ CZT CRC GRT CIT GRC S0C CTIG CRC &CT TAT O2C 200 SCT CIG .ﬁ_.ﬁ.'I CTIG S22 ROZ: < EOO has 8 CySteIneS’ WhICh form . * . . . Wi” experiment With CIeaVing the TrpLeader Sequence from the aCtive
iiihiﬁﬂiThq%;ﬂéhﬂ&ﬁ%:ﬁiﬁﬁiﬁ%&naﬂ &gﬂién E.m:gu%zg Entugﬁnimh:gn:ﬂgu ingccgﬁguhtéﬂnh:gmgm 4 dlSUIf]de bonds These and f|n|Sh addlng DrOteIn
| | | disulfide bonds are the PC aPC - - - - - - -
o o oo e ok aas Coa ca ot CoE EoE o 1T CoE M Mt CoE et T g g g PEEBEEIE . . 6. Set timer for 12 minutes, after 22 minutes is over, add 40 pL HAT * |n addition, the lab will work to reduce the amount of intermolecular disulfide
EENE SN S5 S5 WS NG NN N G N NN - biggest obstacle in correctly - - -
forming the native protein. /\ to the first well, start timer, and finish adding ponding that occurs during refolding.
zm“?‘i?ﬁm“?‘ﬁ;mﬁzm;;mimiimj“mﬁm;i?‘mu " 7. Add 20 pL of 100mM Tris to each well and then add 15 pL of
E10 E20 E30 E40 E50 EED E70 Ea0 E50 The TrpLeader Sequence 2 .
€ Tee Aac Em: ACC G0G TGT C0G GCT GAC T6C GAT CCG RAC ACe Em: Goz Tor TG EkA TCT COG GRR GUT TAC RTC CTG GAT ;m: e targets the entlre prOteln for 82366 (the Chromogenlc SUbStrate) o eaCh We” ° (Figure 1) http://chemwiki.ucdavis.edu/http%SA%ZF%ZFchemwiki.ucdavis.edu/WikiteXtS/Truman_Chem_421%3A_Naga
£ RCE TTC :;Tc?}g-:cccm?ﬁmmﬁ m;_ugnr:n:;-:n:'nmc-: :;'Ir:r:u:n:.g}-:gm:tn m:_:nc-:n: £TT EF'!:.‘-_.';LE m:-:‘.m:r_:l';.; m-:cu.a._:lm:nm:mm: |nCIUS|On bOdleS N E COIl 8 Start the run |n the plate I’eadel' n/B|OOd_C|OttIng_CascadeS .
) _ NO, » (Figure 2) www.readcube.com/articles/10.1186/1423-0127-19-34?locale=en
GAC ATC GAT GRR TSC GRR ARRC OET &0 TIC TS TOCD &5T ZIT TSC CRAT AAC CTE OO @27 ROC TTIC GRA TZC JIbé{?IE'_'r:’.'_E?In'IGh AT TCT @CT T@: CIC &£ 500 - P- t I i - - - . - -
D e B T o Frr T o o o o e o e o B o e S S S Fa o o e S S e o o o o | The molecular weight of the R (Figure S) Figure created by previous Komives Lab member Rick Treuniet
_ 810 20 30 40 L3 BED a70 LR 850 Figure A .I:u” prOteln |S 28,000 Da F|gure 5



	Slide Number 1

